VIRGINIA  UNIV  CHARLOTTESVILLE  DEPT  OF  CHEMISTRY 
QUINOLINEHETHANOL  ANTIMALARIALS. (U) 


DEC  74  R  E  LUTZ*  A  BURGER 


0A-49-193-MD-2955 

NL 


tv;.,  . .  •- 


'r^r \?  It.-.; ,  . 

■  -  andi; Develop-  :. 


;|:Sf,::j:;;;|l;l966'.^7V;,{i;V;S|.::;N;:;-SM.ltn^y:HPh:ipVaiHuiy;v&^ 

■|;:yj-iv'Va966-7:’v|<!^ivRbgei:, 

iW  iv^':-;'il967-8r:;  iO’ David  p.,  :Ciitford  ■-(pri^'Dvf  EasdvAri.gLica v 


.'v.;  i^>:  >;  rl969-7p  ’ ;  jv  :,Pjrus  I  Jv'i'Ohntnacht  ;;^Ph!Dj , ‘^hlgh'j'Univ.  / 

,;,,^Jv',„,;  1968-9;;  ;(',j,  _:'';'H;.  .RandairiMui:iscin];.;(Ph.'D.‘j„  Georgetown),  '.-j  ■ 

;  .  > V1969-76  '  "i:  James:  MVTSahdersi'fPh.b.'-fliiqeO"^  in  smaller  part  by 


Pd 


'  ,  National  Science,  Foundation  grant  to  REL)  . 

s tgrad'ua be"  Researcti!' Assistants t  ‘  ■'  ’  "  .  v  ■ 

- g-  '  . , - . . . . .J  ,]  ^  M  '(■<),(  .  ■,7r't:(t,V,.l„,..  ;1,  , 

i:,  1967-8  Richard  .E’.;,,,  Johns  on  VtB.S;.,,:,:-Ken,t)  .  ■ 

■v'  1967-8  ;''^::rfcharles''R^.'Wet2elU(M.Sjv'U.Va|,'i968).'v’:''-!;;^'^^^^^^ 

l968-9;;v:i;i;;:Freddy  ■Davis;'](BiiS:h;  Pikeville)(M.S.  ,  -U.Va. ;U9p9.)  , 

1968-70:  :i:'james:Rv':'Shankiin  (B;S^;U,Va;  )(Ph.D.  j',U.VaV^;  1971) 

'  ,  ,:j  :  ;  ;(suppprted  in  considerable  part :  by  NASA  traineeship 

and  A ^HV-  Robins,  Co,-  :research,  grant  ■  to  'REL)  '  •,:•■  ■ 

iVij : ;*•  ?■'''»  jJ...'  rV- Foreword  and  Introduction'  V  '  uil'llr- ... .  . 

;‘Xv '  i  ,tiir.; May  ;1966  as  part  of  .the  ,P;S, '  "Army  Program 
. '.  ' '  Synthesis  :  of  Antimalarials  to  meet  needs  for  drugs  effective 
'•  j  against  new- resistant  'strains  of  P.  falciparum.  • ,  For  •  the  first  year 
7"' '■•••’ '.iit  was -under  co-principal  investigators,  Robert  E.  Lutz  and  Alfred 
I  Burger;  and  it  was  continued  under  REL  for  another  three  years  (to 
ilj.-  'i  !,  his  retirement ,  summer  1970)  The  Chemistry  Department  then  closed 
laboratory  facilities  for  further  work  on  unfinished  last-minute 
problems.  This  Final  Report  was  delayed  in  favor  of  attempts  to 
:  [  Complete  the  work  elsewhere ,  and  by  decision  of  REL  first  to  write 

-f;  the  last  five  of  the  total  of  eleven  papers  which  describe  the 
!  'results  and  which  are  incorporated  herein.  Papers  7-9  have  since 
;  .  been  published  (1971,  1973);  and  it  is  expected  that  papers  10  and 

; '  ^11  will  be  published  ,  during  197,5.  Grateful  Acknowledgment  is  made 
v.;  -  'of  the  intelligence,  perseverence,  ihit:iatives  and  hard  work  of  the 

/.'-ijV'  above  named  Postdoctoral;  and  Postgraduate  Research  Associates  and 


.rfMMiiHiittiiaii 


t 


1  i 


-2- 

I. 

II. 

Ill, 


III.  Table  of  Contencs 


Personnel . 


Foreword  and  Introduction. 


Table  of  Contents, 


OTIC 

rr » 


's 


X .  Report  Documentation  Pa)>e.  ^ 


t«Vea»«-. 


-2- 

Pa  ,p,e 
No. 

1 

2 

2 


IV. 

Sumniarv  of  Results. 

3 

V. 

Methods,  Results  and  Discussion  {with  references  and 

6 

1. 

acknowledgement^ ) . 

4-Quinoline  Aminoalcohols  th  and  x^ithout  2-aryl, 

6 

2. 

2-Trif luoromethvl-4-quinoline  Aminoalcohols . 

17 

3. 

3-Quinoline  Aminoalcohols. 

23 

4.. 

Isosteres.  6-Benzothiazole  Aminoalcohols. 

30 

5. 

2-Aroxy  and  2-pChloroanilino  4-Quinoline  Aminoalcohols. 

33 

6. 

3-Subs tituted-2-arvl-4-quino line  Aminoalcohols . 

37 

7. 

Aminoalcohols  Based  on  2-Vinylogs  of  2-p-Chlorophenyl- 

55 

4-Quinoline  and  2  ,3-TrimethvJ.ene-4-quinoline  . 

VI. 

List  of  Publications  on  work  under  this  contract. 

67 

VII. 

Lis 

t  of  Publications  by  R,  E.  Lutz  on  World  War  II  Research 

Under  the  Committee  on  Medical  Research.  Aminoalcohols  as 

Potential  Antimalarials . 

VIII. 

List  of  New  Compounds  submitted  to  WRAIR. 

69 

A. 

Aminoalcohols  for  Antimalarial  Test  and  Their  Immediate 

69 

Percursory  Ketones  and  Alcohols. 

B. 

Some  Intermediates. 

7^1 

IX. 

Distribution  List.  n 

76 

77 


-3- 


-3- 


IV .  Summary  o£  Results 

Seventy  sev'en  new  aminoalcohols ,  chiefly  of  the  4-quinoline 
type,  were  synthesized,  following  older  leads  and  in  exploration 
of  new  ones  (List,  p.  70  ).  The  hope  was  to  eliminate  the  photo¬ 
toxicity  then  supposed  to  be  assiciated  with  nuclear  chrough- 
conjugation  of  the  2-ary Iquinoline  ring  system  However,  the 
highly  curative  compound  ^  made  during  World  War  II  by  the  Virginia 
group,  despite  its  phototoxicity  in  animals,  was  chosen  by  WRAIR 
for  clinical  study  in  man  where  it  proved  highly  successful  both 
as  prophi'lactic  and  cure  for  several  strains  of  P  falciparum, 
with  phototoxicity  inconsequential. 


Part  1.  Nineteen  new  2-aryl-4-quinoline  aminoalcohols,  analogs 
of  proved  highly  active  and  curative  against  P  berghei  ,  but 
they  were  phototoxic  in  animals.  Attempted  synthesis  of  2-penta- 
fluoro  analogs  was  not  completed  (p.  16).  Five  new  analogs  with¬ 
out  the  2-aryl  were  ineffective  (p  6  ), 


Highly  curative  in 
animals  and  man; 
phototoxic  in  animals 
but  not  in  man. 


Moderately  active; 
phototoxic  in 
animals . 


3 

Highly  curative 
and  non-phototoxic, 
both  in  animals 
and  man 


Part  2.  Ten  derivatives  in  which  the  2-aryl  was  replaced  by  2-CF3 
showed  moderate  antimalarial  activities  but  were  phototoxic  in 
animals  (p  17  ) .  Four  bis-CFa  analogs  (of  3)  were  highly  curative 
of  P  berghei  and  non-phototoxic  in  animals;  and  clinical  trials  of 
the  2,8-bis-CF3  compound  ^  in  man  have  proved  highly  successful 
(p.  20  ). 

Part  3.  Shifting  the  aminoalcohol  chain  from  quinoline  position-4 
to  3  was  ineffective  in  eight  compounds  (4)  without  a  2-aryl  group 
(and  also  in  six  2-aryl  analogs  made  by  the  Monsanto  Research  Corp. 
group  under  P  F.  Donovan  and  W.  R.  Smith)  (p.23). 

Part  4.  Twelve  quinoline  isosteres,  6-benzothiazole  aminoalcohols 
5,  proved  ineffective  against  E  berghei  in  mice  (p  30). 
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Inactive 


Inactive 
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Part  5.  Twelve  4-quinoline  aminoalcohols  carrying  2-£-substituted- 
phenoxy  (analogs  of  £)  were  made,  and  also  2- (N-£-chloro-anilino) 
analogs,  hoping  that  interruption  of  the  2-phenylquinoline  conju¬ 
gation  by  the  heteroelement  and  conversion  to  a  forked  conjugated 
system  would  eliminate  phototoxicity  without  impairment  of  anti- 
malarial  activity.  However,  the  five  that  were  tested  were  photo¬ 
toxic.  The  very  high  curativity  of  the  6 ,8-dichloro-2- (^-chloro- / 
phenoxy)  compound  (s)  was  comparable  with  that  of  1^,  with  high 
probability  that  (as  with  l)  the  animal  phototoxicity  would  npt^  ^ 
carry  over  into  man. (p.  337. 


Highly  curative; 
phototoxic  in  animals 


Highly  curative; 
phototoxic  in  animals 


Part  6.  Four  2-aryl-quinoline  aminoalcohols  carrying  Cl,  Br,  F, 
or  0-Me  in  the  3-position  were  synthesised  in  the  hope  that  steric 
interference  with  the  nuclear  planarity  and  through  conjugation 
would  lower  phototoxicity  without  detriment  to  antimalarial  cura¬ 
tivity.  Thr<?e  of  these  with  favorable  6  ,8 ,4 ' -trisubstitution 
showed  high  cuiativity  toward  £.  berghei  but  were  phototoxic.  The 
most  active  compound  was  the  6 ,8 ,4' -trichloro-3-f luoro  compound 
T_,  and  it  appears  very  unlikely  that  its  animal  phtotoxicity 
would  carry  over  into  man  and  inhibit  usefulness  (p.37^). 

Earlier  work  begun  under  the  Office  of  Ordinance  Research  offered 
a  possible  route  to  3-substituted  2-aryl  quinolines  starting  from 
suitably  substituted  cis-chalcones .  With  partial  support  from 
National  Science  Foundation  grants  to  REL,  and  encouraged  by  possi¬ 
ble  usefulness  here,  this  work  was  completed, (p .  50). 
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Part  7.  The  6 ,8-dichloro-4-quinoLine  aininoalcohol  with  a  2,3- 
trimethylene  fused  ring^e,  proved  to  be  moderately  active  and  non- 
phntotoxic  in  animals  (p.  55).  A  unique  6,8-dimethyl  analog  of 
tnf  s,  the  last  compound  made  under  the  contract,  is  a  2-vinylog  of 
S-ary  1-4-quinoline  aminoalcohols ,  which  carries  a  £-chlorostyry 1 
group  developed  at  the  quinoline  position-2  and  extruding  as  a 
part  of  the  rigid  2,3-tricarbon  fused  ring.  This  was  highly 
curative  in  spite  of  the  relatively  poor  auxopharmocophoric 
quality  of  the  6,8-dimethyls  (as  compared  with  6,8-dichloro 
of  the  primary  target  analog,  the  synthesis  of  which  was  not 
completed*^^ ) .  It  was  non-phototoxic  in  animals  and  was  chosen 
for  clinical  trials  on  man  (a  project  now  shelved)  (p,37).  A 
sample  of  the  simpler  2-styril  analog  without  the  2 ,3-tricarbon 
fused  ring  has  since  been  made  (197^)  and  submitted  to  WRAIR  for  test. 


Moderately  active;  Highly  curative; 

phototoxic  in  non-phototoxic  in 

animals.  animals. 


^-6-  V.  Hftthixit;,  and  Discussions,  -6- 

Part_L.  4-quinoLine  Aminoalcohols  with  and  without  2-Ar/l. 

Compiuniration  to  the  lilditor 

HrpriiiUd  from  the  JOURNAL  OK  llETEKOrYULIC  Clll-MISTRY,  4,  45'J  (I'JOT). 

Department  of  CheiiiiMry,  University  of  \  ireinia 

Pyridyl  Ketones  by  Addition  of  PyridyHilliiiim  to  Carboxylic  Acitfs. 

A  New  Synthesis  of  a-(2-Pi|»cridyl)-2-aryl4  qtiinolineniet}tanols  (1) 

D.  fP.  Boykin,  A.  R.  Patel,  R.  E.  Lutz,  and  A.  Burlier 

Antimalarials,  I. 


Sir; 

Resurgence  of  the  malaria  problem  led  us  to  synthesize 
a  number  of  the  title  compounds,  a  type  which  had  pre¬ 
viously  been  made  by  a  cumbersome  6-slep  synthesis  from 
the  corresponding  quinoline-4-carboxylic  acids  (2).  We 
now  report  a  new  and  more  convenient  2-step  synthesis  by 
which  we  have  made  fifteen  a-{2-piperidyl)-2-aryl-quiiio- 
lincmethanols  in  the  b-methyl,  8-methyl,  6,8-dimethyl 
and  8-trifluoromethyl  s'ries  {cf-  HI).  Also,  by  a  variant 
in  the  second  stop,  we  have  made  twenty  a-(2-pyridyl) 
analogs  of  type  IV  which  rejiresent  a  new  class  of 
potential  syntlnrtic  medicinuls,  but  w'  ich  appear  to  be 
inactive  toward  malaria  (lb). 

In  the  example  illustrated  below  the  first  step  involves 
conversion  of  2-p-tolylqiiinoline-‘l-carboxylic  acid  (1)  by  2- 
pyridyllithium  into  2-pyridyl  ketone  II.  This  reaction  re¬ 
presents  the  first  pyridyl  ketone  synthesis  by  addition  of 
a-pyridyllithium  to  a  carboxylic  acid.  Tiie  second  step  in 
the  synthesi-s  is  controlled  reduction  of  11.  Catalytic  hydro¬ 
genation  specifically  reduces  the  carbonyl  and  pyridyl 
groups  and  gives  a-piperidylquinolinemethanol  III;  where¬ 
as,  sodium  borohydride  reduces  only  the  carbonyl  group 
of  II  and  gives  the  a-(2-pyridyl)quinolinemethanoI  IV. 
These  reactions  should  find  wide  application  in  the  alka¬ 
loid  and  synthetic  medicinal  fields. 

Addition  of  2  moles  of  a-pyridvilithium  (3)  at  -60°  to 
acid  I  followed  by  hydrolysis  gave  pyridyl  ketone  II;  60%; 


m.p.  142-14,3°  (4,,')).  The  structure  is  supported  by; 
u  max  (KHr),  1670  cm"'  (C=0);  X  max  (T.tOH),  268,  344 
mp  (2-arylquinoline  type);  nmr  (dcutcriochloroform).  Ill 
sign.d  at  1.3  r  characteristic  of  pyridine  tt-bydroiiens. 

Hydrogenation  with  platinum  oxide  of  ketone  11  at  45 
psi  in  ethanol  containing  2  moles  of  hydrochloric  acid, 
riduced  the  carbonyl  and  pyridvl  groups,  but  not  the 
quinoline  nucleus.  Only  one  ol  the  two  possible  diastereo- 
i.somerica-(2-piperidy[)(|uinolincme:hanols  111  was  isolated; 

56%;  m.p.  214-216°  (4);  X  ma.x  (EtOll),  267,  330,  339 
mp,  i>  max  (Kllr),  cn.  3300  cm"' ;  2550-2750  cm"* ;  nmr 
(dcutcriochloroform),  no  signal  at  1.3  T,  111  doublet  at  4.6  T 
assignable  to  carhino]  a-H,  broad  311  and  611  multiplets  at 
6.5  and  8.4  t,  assigned  to  a-piperidyl  and  to  (3-  ““d 
7-piperidyl  protons,  respectively.  The  structure  111  was 
verified  by  infrared  identity  and  mmp  with  a  sanqde 
synthesized  from  1  by  the  old  route  (2). 

Reduction  of  only  the  carbonyl  group  of  the  2-pyridyl 
ketone  II  by  sodium  borohydride  afforded  a-(2-[iyridyl)- 
quinolinemetluuiol  IV;  90%:  m.p.  176-177.5°  (4);  i>  max 
(KBr),3200cm-';  Xmax(EtOIl),268,329,339  mp;  nmr 
(deuteriochloroforni),  1.4  t,  4.5  r  (111  signals). 
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Aiiliiiialurials.  A  N«*u  S3  iilljcsis  of  a-(2-I’3  rit!3 1)-  aii<l  !  i 

a“(2-Piperidyl)-2-ar3l- t-<|uinolincinclhanoIs 

D.  \V.  Buvkin,  Jit.,  U.  I'atel,  .\nd  U.  E.  Lutz  ; 

Cobb  Clicmioal  Caboraiory,  Vniversilij  of  Virginia,  ChurloUcsville,  Virginia  2i!'.>0l 

Received  November  14,  1967  j  * 


New  coiivoniom  syntheses  of  a-i'J-pyrklyl)-  nml  a-fJ-|iipeiulyl)-2-:iryl-i-i|niniilinetmtli:inols  are  repoitcd. 
Tlie  key  slops  involve  addition  of  py  tidy  Hit  hinni  to  tiiiinolinc-l-oaiboxylii’  aoids  and  Mihsoipioiii.  one-slop  solooiive 
catalytic  S  II  hyiln, (donation  of  the  kotopyiidyl  .system  to  the  «-piperiilyimeih.anol.  .Ml  of  the  «-piperidyl- 
inelh.nnols  were  hit;hly  active  against  I’la-imoilium  berghei  in  mice  but  were  phoiolo.vio,  wlierciis  the  a-pyridyl 
analogs  were  considerably  less  pbototoxic  but  were  inactive. 


This  work  is  an  e.\tcn.sion  of  invc.stigation.s  carried  out 
during  the  World  War  II  antimalarial  cITort.-  Earlier 
results  had  shown  that  4-quinolylamino  alcohols, 
particularly’  with  a  'J-aryl  substituent  as  a  deterrent  to 
metabolic  inactivaiijn,*  possessed  considerable  anti- 
plasmodial  activity  against  avian  infections.’'^-”' 

o-Pyridyl-  and  a-Piperidylquinolinemethanols. — In  a 
recent  preliminary  communication''*  we  have  reported 
now  synthcisos  for  the  title  compounds.  We  now  de¬ 
scribe  the  details  of  tlie  methods  in  full  and  report  the 
anti()lasmodial  properties  of  these  compounds. 

The  previous  method  for  preparing  a-pipcridyl- 
quinolinemetlianols  was  a  tedious  and  cumlxtrsomc 
sLx-step  syntliosis  starting  from  (iiiinoliiie-t-carboxylic 
atads.^  The  new,  synthesis  which  wc  have  developed 
is  a  convenient  two-step  process  which  also  starts  from 
(luinolinc-l-carbo.\ylic  .acid  (sec  Scheme  I).  Tlie 
initial  step  involves  conversion  of  the  (itiinoline-l- 
carboxylic  acid  (I)  by  2-pyrkiyllithium  into  the  2- 
pyridyl  ketone  II  (Table  I).  The  second  step  is  the 
selective  reduction  of  the  2-pyritlyl  and  carbonyl 
groups  of  II  by  hydrogenation  in  acid  solution  over 
I’td-  which  prixhiees  the  a-pipeiitlyliitiinormemeth:i- 
iiols  (III)  (Table  111).  Ileeent  reports  of  similar  catti- 
lytic  reductions  include  the  selective  reiliiction  of  the 
jiyridine  nucleus  in  2-(2-pyridyl)-l,2-<Jiaryla]kaiiols' 
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SktlltME  I 


IV  in 


ami  reihietion  of  (he  pyritlitie  itorlioii  of  a  quinoline  ring 
system." 

In  tlie  eoiivei'sion  II  III,  the  .selectivity  of  reduc¬ 
tion  presnmablj’  arises  from  .seleelive  protontitioii  of  tlie 
a-pyridyl  ring  whicli  enimnees  the  .susceptibility  of  iluit 
ring  toward  reduction.  The  presumption  of  preferential 
prutoiiation  of  tlie  a-pyriiiyl  ring  is  iia-sed  upon  sterie 
considcralion.s.  Inilccd,  the  li3’drol)iomidc.s  of  many 
2,S-<risubstitutcd  quinolines  cannot  be  obtained,  pre¬ 
sumably  beetinsc  of  this  elTect,’  which  demoii.stnites 
tlic  .sensitivitj’  of  protomition  to  sterie.  effects  by  stih- 
.stitiients  tuljiieent  to  the  ring  nitrogen.  Tlie  reductioii 
of  II  probtiblj’  proceeds  stepwise,  lirst.  liy  reilnetio'  ol 
the  carbonyl  group  which  is  in  conjugation  with  the 
imino  groiip.s  of  the  pyridyl  and  qninolyl  rings,  folloueil 
by  preferential  reduction  of  the  pyriilyl  ring.  IIi  sup- 


(7)  J.  Ci.  Canmui,  .S,  La»afi».  and  T.  WuniicrMch.  J.  Heurnci/vt. 
C4«m..  4.  250  U907). 
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No. 

It 

11' 

It" 

.M|..  “C 

'  i 

I'ormuia 

Aa«ly»at 

I 

fir, 

CII, 

II 

143-14.3 

70 

C:,II„N',() 

C,  11 

.> 

fii, 

Cll, 

Cll, 

144-143 

.'^i 

C,,lh,N;() 

c.  11 

o 

Cll, 

CII, 

cell. 

140-147 

0.S 

C;.II»N:(>; 

C,  II 

4* 

CII, 

Cll, 

Cl 

17.3-170 

0.3 

C,,1I„C1N';0 

C,  II 

3 

cn, 

CII, 

F 

I40..3-M2 

02 

f«H.,F.V:0 

C,  H 

6 

If 

CI-, 

II 

1 1.3-146.3 

72 

C;:n„F,N,t) 

C,»  11 

7 

11 

CF, 

ClI, 

102. .3-103. 3 

71 

C;3lliil'  iNjO 

C,  H 

8 

H 

CF, 

OCH, 

102-163 

00 

Ci-iHisi'  jNsO, 

C,  H 

9 

II 

CF, 

Cl 

192-1!»3 

S.3 

C;,II„CIF,N3f) 

C,  II 

10 

II 

CF, 

F 

200-207 

00 

C7;H,;F,X;0 

C,TI 

11 

CK, 

n 

11 

140. 3-142 

1.3 

c-n„N,o 

C,  11 

12 

CII, 

11 

CM, 

112-143 

00 

C.,lI„N,t) 

C,  II,  N 

13 

CII, 

11 

OCII, 

147-14.S 

47 

c„ii„x,o, 

C,  H 

14 

Cl  I, 

II 

Cl 

192..V193 

.30 

C„H„CIN,0 

C,  H 

1.3 

CII, 

If 

1' 

1.3.3-1.30. 3 

49 

C,.lI,sFN':0 

C,  H,  N 

10 

OCII, 

II 

Cll, 

100-107 

43 

C„11„N,0, 

C,  II 

17 

II 

Cll, 

II 

130. '>-132.5 

84 

CV.lIuNiO 

C,  11 

1.8 

II 

CII, 

Cll, 

112. 3-144 

.39 

C„1I„N,() 

C,  11 

19 

II 

Cll, 

OCII, 

143-143 

00 

CijIIijN';!), 

C,  H 

20 

II 

CII, 

Cl 

144-140 

70 

C:,1I„C1N,0 

C,  II 

o|  a 

ir 

CII, 

F 

141.r>-142..3 

7.3 

C«lInFN',0 

22 

F 

II 

CII, 

172-174 

49 

C„IlnFN,0 

C,  II 

•  ITnlcss  otherwise  noted  solvent  of  rccrystidlization  wiws  KlOIf.  *  HccrystsillUation  solvent  McCX.  ‘  C:  ealeil,  09.84;  found,  09.40. 
^  This  compound  was  used  directly  without  analysis. 
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Yield. 

Uovryslii 

.No. 

K 

It" 

Me.  “t: 

% 

suivpiii 

1  orrtiulA 

\nit]y9M 

23 

CII, 

Cll, 

If 

10.3- 10 1.3 

SO 

.MeCN'-CllCI, 

c,,ir.,.N,o 

C.  II,  N 

21 

CII, 

CII, 

I'll, 

I!>3-I91 

70 

I'ilOIt 

C;,1|,;N;0 

C.  II,  N 

23 

Cll, 

CII, 

OCII, 

18.3-1.87 

90 

KtOll 

C,,11,,N,0., 

C,  11,  N 

26 

CII, 

Cll, 

Cl 

107-I0'.l 

87 

F-tOlI 

(\,II„C1N;0 

C,  11,  N 

27 

CII, 

CII, 

F 

173  17.3 

87 

KtOII 

C:,II,,FN':0 

C,  II,  N 

28 

K 

CF, 

II 

19.3- 1 94.. 3 

9.3 

.MoCN 

C.,11,,F,N:0 

C,  11,  N 

29 

It 

CF, 

Cll, 

17.8-179. .3 

S3 

moil 

C„11„F,N,0 

C.  II,  N 

.30 

11 

CF, 

OCII, 

210-212 

,80 

EtO.\i- 

C,.II„F,N,0, 

C,  11,  N 

31 

II 

CF, 

Cl 

211-210  dee. 

74 

KtOII 

C,„IluClF,N,0 

C,  H,  N 

32 

II 

CF, 

F 

17.8- 181 

9.3 

moil 

C,.1I„F,N:0 

C,  11,  N 

3.3 

CII, 

11 

II 

1.8(1-1.80  3 

.80 

moil 

C„1I„N',0 

C,  11,  N 

.34 

CII, 

II 

CII, 

170- 177.. 3 

!»2 

molt 

C„It:<,N,0 

C,  11,  N 

33 

CII, 

11 

OCII, 

191-192 

93 

moil 

C„H»N',0, 

C.  11,  N 

.30 

CII, 

II 

Cl 

|S.|-IS0 

8.3 

moil 

C-II„CIN,0 

C,  II,  N 

37 

CII, 

II 

F 

I70-I7S 

7(1 

moil 

C,,1I„FN,0 

C,  11,  N 

38 

OCII, 

II 

CII, 

1 7.8-1.80 

.80 

moil 

C„II..eN,0, 

C,  11,  N 

.39 

II 

Cll, 

II 

11.3  117 

SO 

MeCN-CIICl, 

CnlI„N,0 

C,  11,  N 

40 

II 

CII, 

Cll, 

174-17.3 

92 

moil 

C„1I»N,0 

C,  11 

41 

II 

CII, 

OCII, 

1.31  1.30 

■HI 

.NW-CN 

C.,lla,N;0. 

C,  11 

42 

II 

CII, 

Cl 

171-17.3  3 

S3 

.\leCX 

CrilInCl.N'.O 

C,  II 

i-A  U 

^intrp?  At  IJS-I.II)*. 

CH, 

F 

1.19-141- 

'J3 

moil 

C„ll>,FN.O 

C,  II 

-9- 


-9- 
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Antima)ariAl  acr.^ 


•Me. 

Yiehl, 

I^oso, 

No. 

n 

It' 

11" 

“C 

‘  0 

I’orniuia 

mz  'ki5 

Cures 

44 

Clh 

Clh 

Clh 

220-221 

4ii 

C.,IIi,.V,() 

c,  It.  N' 

100 

1 

4.5 

CH, 

Clh 

OClh 

200-201 

4'J 

Culh-NAh 

C.  H,  N 

40 

0' 

.SO 

2^ 

40 

Clh 

Clh 

Cl 

212-214 

19 

C.,IhiCl.\V) 

C,  H,  N' 

20 

1 

40 

3 

47 

CM, 

Clh 

F 

17.5-177'- 

29 

C.3lh..F\’,0 

C,  11.  .\ 

40 

04 

SO 

4S 

II 

CF, 

II 

197-I'l.s; 

40 

C-3!,,F3N4> 

C,  11,  \ 

■20 

*> 

4t) 

11 

CFj 

Clh 

195-1!i7 

75 

Cijl  hal'  aX-A) 

C,  11,  N 

20 

0" 

40 

•J 

.50 

11 

CF, 

CCIh 

l.k2-lS4 

53 

CijlhaFaXAh 

C,  II,  N 

20 

1 

40 

3 

51 

II 

CFj 

Cl 

1N1-1S2 

3S 

CaolUCIFjN'.O 

C,  II,  N 

20 

5 

.52 

Clh 

H 

n 

170-  I.SM 

38 

C-—!  Ij4Ni.(  ) 

C.  It,  .S 

040' 

1 

53 

Clh 

11 

Clh 

214-21(1' 

.50 

C:jlh«NA) 

C,  H,  N 

040 

0* 

.54 

cu 

II 

OCIh 

200-207 

.5*4 

CaHaNiO- 

C,  II,  N 

100 

0' 

320 

■1 

,55 

Clh 

II 

Cl 

217-219 

12 

O-lhaClNA) 

11,  N; 

.50 

II 

Clh 

It 

ISS-l.SO" 

31 

C,dh4N%0 

C,  11,  N 

SO 

1 

100 

3 

57 

11 

Clh 

Clh 

175-17.5.5 

32 

CaalheNsOj 

c,  ir,  \ 

so 

!• 

321) 

4 

5S 

H 

Clh 

a 

KiO-in 

23 

0„Ih,Ch\'jO 

0.  H 

20 

2 

.59 

n 

Clh 

F 

I.S2..5-IS4 

20 

C«1!.>3FN’A) 

C,  11 

40 

2 

•  Uccrj’stalliziUion  scilvent  McCN.  *  Aiilimalariiil  test  rosiills  werpsiipplifal  ihroiiRh  the  rmirtesy  nf  Dr.Daviil  P.  .lacoliusof  tlieWaller 
Reoii  Army  ln''filu(e  <tf  Ueseai'ch.  Tests  wore  carried  <mt  in  grniiirs  of  live  mice  infecteii  with  Pluamoftutin  htriihri.  'I'lre  rlruRs  were 
injected  in  doses  of  :i(l,  411,  Sil,  hid,  li-d,  and  liU)  niR/kg.  Unless  shown  all  the  animals  were  cured  at  hitflier  doses  up  to  the  ma\imunt 
of  040  mR/kR.  Kidianceinenl  in  survival  time  of  treated  animals  is  leRanlerl  as  evidence  of  aminialarial  activity.  componnil  is 
eotisidered  to  he  active  if  the  nieati  survival  time  of  the  treated  Rroup  is  more  ifi.iti  d<iulile  the  me.'in  survival  lime  of  the  control  Rroup 
(7.0  ±  0..)  days);  it  i.s  said  to  ho  curalivo  wIk'ii  the  animal  .survives  up  to  00  day.s.  '  ,\elive:  increased  survival  time  7  days.  '  Two 
ctires  at  UK)  mR/kR.  •.Softens  140°.  f  Increased  survival  lime  0.0  days.  ■'Increased  survival  lime  7..S  days.  •  l.it.’  IS'J..') 

'  Inactive  heli>w  this  dosaRe.  '  Softens  l.")0°.  ‘  Increased  survival  lime  0.0  days.  '  Increased  survivtd  time  O.u  days.  (';  calcil, 

72.0’J;  founil,  71 .47.  "  Uil.*  l.S7.S-KS.S.:i°.  ”  One  cure  at  100  inR.'ltR. 


port  of  till'  .stisiRcsloti  stops  tiro  tho  followiii)!;;  (a)  in  a 
few  cti.sos  till*  liytlrdfioiitiliiin  was  iiitorniploil  hoforo 
completiiin  ami  the  lir.sl-staeo  mlticlimi  priKhiot,  the 
a-pyritlyl  tileohol,  was  isnltileil;  ainl  (It)  foiluctinn  of 
the  ’J-pyriiiyl  riii);  of  tlio  aleoliol  21)'  piocecdeil  simiotlily 
niitler  the  coiulitions  wliicli  reiliice  I  lie  ketones  II  to 
III. 

That  the  nucleus  of  the  (iniiiornie  rin(j  in  llie  ketone.s 

II  was  unalTecteti  liy  the  catalytic  reductions  was  iletii- 
on.stratcd  hy  spectral  methods.  I'v  absorption  char¬ 
acteristics  of  2-arylriuinnIines  were  obtained  for  the 
rciluction  products  III.  The  nnir  spectra  obttiined  from 

III  were  as  expected  for  the  type.  In  our  iirevious 
report'*  the  spectral  ilata  tiiui  their  iiUeriireitilioiis  for 
a  typical  example  of  1 1  f  were  pre.seiited. 

The  ultimate  validation  of  the  new  .synthetic  scheme 
as  an  unambiguous  route  to  eompouiidsof  type  III  rests 
in  the  identity  of  samples  of  53  obttiineil  by  both  the 
new  method  and  by  the  older  method.*  I'lirllter  sup¬ 
port  comes  from  the  compounds  52  tind  56  which  were 
prepareil  by  the  new  scheme  tind  h.ave  phi  sie.il  prop¬ 
erties  which  are  in  accord  with  llio.-e  repoitml  in  the 

(5.  \r  i*  •  II 'I’ll*  •T-  '..-••'I  i-'f  I'f  ‘•"'ii;  ••111-f-  'i-'  i  f  .  »  •  .  I  •-  U  •< 


literature  for  these  compounds  syntliesizetl  by  the 
older  route."- 

Two  apparent  exceptions  have  been  observed;  puin- 
pomid  15  seemingly  niuiertioes  rcdiielion  beyond  I  lie 
desired  stave  III'"  and  19  Rnve  intr.ielalde  resins. 
Thus,  it  is  necessary  to  cunlirni  the  siriicttire  of  e.-ich 
new  eompound  oblaiiu'd  by  litis  neu  nielhoil. 

Ueduetions  of  the  pyridyl  ketoiu's  II  by  sodium 
borohydride  prodnees  in  Rood  yields  the  «-L’-|)yridyl- 
qiiiiiolinemetlianois  1\’  (Table  Hi.  The  .strnetnre  of 
the  resultinu  compounds  is  based  upon  the  method  of 
synthesis  and  their  spectral  propeitie.s  wliieli  tire  dis¬ 
tinctive  and  eorrolioralivt'  {rj.  ref  la). 

Biological  Activity.  The  eonipoiimls  of  types  111 
:iml  n’  wiae  tested  lor  anl ini.il.-irial  activity  ac;;iin-t 
PUisnuulimn  Ihii/Iki  in  mice  by  the  mctliod  ot  lla.rc" 
All  of  the  <v-pyridyli|uinolincim'thanols  of  lype  1\ 
(T;d>h‘  II)  were  inaclive  in  this  tv'l.  lull  Ihey  shouetl 
phololoxicity.  However,  till  of  ihe  o-piperidyli|inn"- 

(Ui  M.  li.  Miirhitiari  nml  l>.  /I.  ./  .^m.  ('hrm.  S<»\,  $9.  I'TJS 

llO'  rt'ijuiroz*  {iirlliot  iiu  i..n 

fill  T.  S  O.'lotM*  r  r.  IJ  nii'l  I.  Il.iiii'.  ./.  ('>rtn.  10,  I  , ; 

1  - 
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R' 

I 


No. 

R 

U' 

R" 

Mp. 

“C 

vu'iu. 

ronuiila 

.-Vnoly.nefi 

GO 

etb 

11 

CIb 

•J40  '->44  cli'i- 

DO.P 

C„H,.N(h 

c, 

II 

Ul 

Clb 

H 

(H'lb 

337-  -MS* 

i  i  .> 

CmIIuNO, 

c, 

II 

C'.> 

C'tb 

H 

Cl 

373  374' 

s:>  1 

C,;II,,ClNO; 

c, 

II 

63 

Clt, 

U 

!■' 

33.-)-^3'3S 

112  4 

Cn!I,..FNOj 

c, 

le 

64* 

CIb 

Clb 

CIb 

•344-^'346 

75.2 

C,.H,:NO; 

c. 

If 

6.") 

CIb 

CIb 

OCIb 

3.-)0  3.V3'' 

7t)  2 

kl.l  1  ItNO] 

c, 

11 

(iO 

C'lb 

('lb 

I'¬ 

346  3,-.l 

70  7 

Ci.lhiF.NO. 

c, 

II 

67 

II 

CIb 

ll 

360-36.7  <J«*c 

.S.S  .d 

C,:1I,„FA'0, 

c. 

II 

6,S 

II 

CKj 

CIb 

•3l')S -'371  a.-i- 

sd . 

C,.ll,,F,NO. 

c, 

H 

6!) 

II 

CK, 

OCIb 

•33S  -341  <1.'>' 

.Mi  1 

C,.H,;F,,NO, 

c, 

II 

70 

II 

CK, 

Cl 

36.">  -37.7 

lU  4 

C,;ll..ClF..NO. 

c, 

II 

71 

u 

CF, 

F 

3.77-36‘.l 

S0..'> 

t’l.lljF.VO; 

c. 

M 

-*1 

OCIT, 

It 

CII., 

343-34.-. 

75  0 

(  I'Hi.NOj 

c. 

11 

73 

OCH, 

H 

OCIb 

343-345 

SD  D 

(  i.l  IisNO* 

c. 

II 

74 

ecib 

If 

1’ 

3'33-'330 

5D  4 

C,ilI;:FN(h 

c. 

H 

7.'» 

K 

If 

CIb 

374-375 

02.7) 

CnllijFNO.. 

c, 

II 

76 

!•' 

II 

Cl 

253-3.56 

CD.D 

Ci.lbCIFN  J, 

c. 

11 

77 

H 

CIb 

Clb 

•34.5-340 

7S.1 

Ci.Ui.NO, 

c, 

II 

7S 

II 

CIb 

F 

201-306 

Sd.2 

C„II,:F.\(). 

c, 

a 

Recrv 

from 

KiOlI.  ‘T 

.  Kaku  17.  I’luirm.  Sor.  545, 

577  (1D27)]  reported 

3:iO-'J31“.  'N.  1>. 

Rmi-Hoi 

H.  UoycT, 

D.  Xuciig,  aiul  1’.  .liu'uiUKiKm  (./.  Org.  CItfi/t.,  18, 

1'3(W  (1053)|.  ■'ll: 

calod,  4.30;  foiiml,4.05.  ‘.A.  H.  Croshv 

',  .M.S.  '1 

‘.'-is,  I'lii- 

versily  of  Virginia,  I'.i.'iO,  p  11.  >  Lit.’’ 


linemi-thaiiols  of  t yi)i>  1 1 1  woro  highly  active  but  all  coU' 
sistently  eauseil  serious  pholoscaisitizatioii  in  mice. 
The  antimalariul  test,  data  for  the.so  compound.s  are 
shown  in  Table  III.  Of  these  a-piperidyl(iuinoline' 
methanols  only  two  have  been  te.sted  previously.* 
The  “(luiiiine  eiiuivalenis"  of  52  ranged  from  ()..'{ again.st 
V.  (jallimuruin  in  chicks  to  10.0  against  P.  calhcmcrium 
in  ducks,  and  that  of  5G  from  0.(1  against  /’.  (lalliiinccuin 
in  chicks'  to  S.O  ag.'dnst  I’,  lophurnr  in  ducks. 

Experimental  Section 

MeldiiK  jMMiiN  Won*  olitniitnl  f>!i  :i  nr  :i 

FiscluT-.lt >i ms  niching;  |»Mut  apparai i..<  ami  arc  tmctinrcicil. 
i'lli'inciital  analyses  \vcic  pt-i  rcrinctl  by  (lalbraiUi  Kalmraloi  ic-s. 
luc.,  ami  Micrii-'lVt'li  I.ainT-ii.ii  u-v,  lnt-.  Sal i-laclnrv  iiv  ami  ir 
spectra  were  ret  nnictl  fnr  cacli  l■^nnp'M1ml  ii.**tctl  in  ll»c  tables. 
Nrnr  spectra  were  tiblainct!  I'nr  all  cninpouiul^  nf  ty|M*  IV  vsliiclj 
were  st»Uiblc  in  ( 'I  )Vi  i  "i*  1  >MSt  raml«»ni  iintr  (leterniiiiai  inns 
were  rnatle  on  all  I  he  niher  type.s.  WIuto  analyses  niv  iiulii  ated 
only  by  syinbt»ls  tif  tlie  elements,  analytical  results  obtainctl  for 
thtfse  elements  were  willnn  .iMt.  l'  ,  i»f  the  theoretic.al  values. 

2-Pyri(lyl  Ketones  ( II ),  2-P)tkI>I  2-t /)-ToIyl)-6-meth}l-'l. 
quinolyl  Ketone  (See  Table  I).  -  The  pyiitlyllitliiuni  (from  ISO  « 
«)f  *2-bn*mo?)yriilino  in  but  ml  of  I't  jt ))  wils  prepared  essentially  by 
the  pnlili'^hed  incthtMl.‘*  'T't  llie  stirred  s<»hitit>n  of  J-pyridyU 
litluuni  nmicr  N*  arid  at  -til)'’  was  atldeii  rapitlly  (I  2  min) 
linely  jcr'Minil  ti-inclh\  l-J-i  />-lii|\  1  iipiim*line-4-earlM»\ylic  acid 
( ID.I)  ►t)  n»i  a  pnwtliT  I'nniiel.  Tlie  atldilinii  i»f  acid  was  fnll«*wiM| 
after  .*»  min  ni  .>iinnivt  by  the  addition  of  liM)  ml  of  anbyilri>iis 
Ktii).  rhe  leat  l  i«>n  tni\!  lire  wa."  alhtwcd  In  stir  brr  d  hr  .at  —tit)'^ 
iimler  N?,  at'lcr  u  hu  h  t  ime  i  he  I  )rv  b-e  ba!  h  was  iem<*v(H{  -irid  the 
Miiutinti  \\.\-  a)l«»w«*d  In  warm  t**  D  ."i".  At  this  tianpeiatnre  the 
reactum  nuNtnre  wiV'  hydrnly/eil  c:miitm>ly  by  adtlin^  ItK)  ml 

(lit  J.  P.  'Vii'Htit.  A.  I'.  !>•>  It.  tl.  P.  X’rtii  l)«'r  an*!  P.  PU. 

II.  L.  Otto.  fin-.  />'tr  TO,  Ini  (  ila.Wj. 

(lit)  it  19  tint  tli.it  nuil  ar«»  >try.  Ttio 

!|*r,ioill  •..IiUo  ti  »'  .  ■  ;  l-fi  .'ur.l  ;in!  niUlM' .11  lli'>  I  .It  .1 

.••ft  » *  t  . 


of  moist  Kt-A)  »t>  tlie  stirretl  solution,  followed  bv  100  ml  of  U-O. 
Tlu*  resulling  hetempMuujs  lui.M lire  was  .stirred  fnr'J-d  min  niul 
the  layers  uere  separated.  'J'lie  Ki^O  solution  (tuTinally  dark 
reil)  wjis  evai)t»rnteti  umier  retiuceti  presMire  and  the  resulting 
residue  was  taken  up  in  hot  KtOll  and  allowed  to  crystalli/»‘. 

Piperiilyhjiiinolinemelhanols  (111).  rt*(2-Piperidyl)“2-(p- 
lolyi)-fi-meihyI-4»guino)inemelhanol  (See  Table  IIi).-2-lV- 
ridyl  2-(p-tolyl)-b-meihyl- Utpiiuolyl  ketone  (2  g)  was  ilissolvtsl 
ill  at.  200  ml  of  hot  absolute  I'dtHl  to  which  was  atlded  2  ml  of 
coneenlrateii  IK’l  (oT-dS',',  sp  gr  1.10).  Th^^  h'li)!!  solution 
was  conletl  and  hydrogenaled  over  0.2  g  of  IMi).*  ( I’-nglehartl)  at 
•d.l.*)  kg.  cm*.  .\b.Mtrplion  of  U-*  >topped  e^.'-enlially  in  ca.  I  hr. 
TIte  catalyst  was  rcmtivcd  by  filtering  t>ver  (.’elite  and  llie  I'd()ll 
soliitioi)  was  concent  rail'll  to  ni.  dO  ml  by  ev.aporal  ion  under 
redm'cd  f>rt*ssnje  ami  w.'is  poured  into  a  >lined  Xal  1( 't  b  '‘olm  imi. 
O'ht*  rt‘'-ultutg  jupieous  sU''peii'ion  o)  the  tree  ba-^e  wa.s  e\tracti-d 
wit  h  Kt  .•( )  ( f'fj.  dm)  ml ).  Tin*  I'.t  ;t )  was  evapm  ao-d  and  llu'  re>i- 
tlue  taken  up  in  Met  ‘N  i  2.'»  -lO  ml 

Fie<|nenily  llie  crmli'  picibii  I  oils  oni  .and  or  is  tpule  impuie, 
lienee  si'Vcial  t>i\  ten)  |■e<•r^^^.•llli.’ali"n•'  are  reipiired  to  obtain 
analytical  sniiiplc'.,  In  a  few  runs  a  >mali  .‘imotmi  of  McC'N- 
insoliible,  hijih-nieh  itig  librons  material  wa.s  oblaiiu'd,  whu  h 
wa.s  removi'd  by  lillr.alion. 

Pyrul)  Iquinolinemethanols  ( IV).  <»-(2-l'yridyP-2-(  p-tolvl  XG- 
methyl-4-nuinolinemelhnnol  (Sec  Table  ID.  -  To  a  sinreil  slimy 
of  2.0  g  of  the  pyritlyl  ketone  18  in  oO  ml  of  I'XOll  was  atldetl 
0.2  g  nf  N.’tiilb.  'J'he  mixiuie  w-us  siuTcil  .al  ro.«m  ir'inperaturc 
for  1  hr  ami  |)oured  into  -li'i)  ml  t)f  Il.t ),  and  i  he  soliil  \\  as  liliert'd. 
kecrystalli/.ati«>n  uas  from  IdOll. 

Klhyl  G-Melh>U2-l  p-inlyDcinchoninale, -  *'i-.\Ieth\  i-J->  r>- 
lolyl)— l-<*im'honirric  acid  I  0, It's  mole.  21.  IS  ei  w.-),'.  .stispi'uded  in 
•l.*»t)  ml  of  altsolute  I.titll  and  Jl)  ml  ol  ci >tncnt i a'ed  P.>'b 
w;ls  added,  'rhe  misture  wa.s  reliuNt'il  for  2  1  hr.  co».lrd.  and  I  hetr 
IMUirerl  onto  itr  water  and  eMracitsi  wnh  Id.-D.  Tlu*  Ida) 
extract  wa-*  w.a-'lual  « .•iipu'oijs  Na;('()i.  .and  after  iJiAuig 

(.Mg.'sOi)  till*  Kl.l)  was  rt'iuova**!  und«T  nabu  ed  j)M‘-'iirt‘.  I'he 
vieltl  ‘if  prodm  t  was  Jt)  g,  tup  74  Tti .Inn/.  ( l’„l  1  ^Nt ).) 

I’Jl.N. 

rtf-(2-Ptp<»rid>  l)-2-(  /)»lob  l;-G-melhyl»4-<^uinoIineme(hanol.*  “  - 

■It'  r  l:  n.:.  tl  S,,;  -* 

./  -i  •*.  .  .  c8  .  ’  ’  ;  *1 
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T«»  a  «>f  ihe  forounin^;  ostiT  (lUKi  mult*.  IS. 32  g)  ami  clhyl 

G-hcnzainiiitH'apriKiU;^  (O.OGl  nii>U%  lU.iU)  gj  in  TiO  ml  <»!'  dry 
CtTii,  NaNH;  (().07."»  niolr,  ‘J.!>3  p)  was  .adiltMl.  'I'lio  mixture  w:ts 
healed  at  with  vipiimiiv;  t‘i»r  Jl  hr.  After  l•«»l»^illp  the 

mixture  t^>  .’>2  ml  of  r«»iMi‘jiija(ed  i/j  .V)  mi  ni  UjO 

\v:vs  addtHl  ;uid  relhivinp  was  <c.iitmued  for  I'm  lir.  The  CelU 
was  tiien  thsiilled  olT  a/.eotropi(  allv  and  the  rt^itluo  was  nuulc 
alkaline  with  .')()•,'  a<jinH>ns  Keepiup  the  temperature 

!)elow  4l>®.  'I'lie  mixture  was  tlieu  e\lra<  ieil  with  (.V.Ufi.  After 
drying  (MpSO* )  liie  solvent  was  removed  under  retlm ed  pressure. 
The  ir  spectrum  of  the  solid  residue  indicated  that  the  N’-benzoyl 
group  was  not  rleaveil.  The  material  was  tlierefure  suspended 
again  in  a  solution  of  .30  ml  of  eoncenirated  in  .‘>0  ml  •)f 

UjO  and  the  mixture  w'as  refluxed  hu  til  !ir.  After  cooling  it  wars 
made  alkaline  as  before  and  extracted  with  CelU.  The  dried 
C«Ha  solution  upon  concLMitrataui  in  vacuo  left  an  oil  to  which  23  p 
of  4S^‘7  added.  Upon  standing  for  a  short  w'hile  a  ye!I<»w 

precipitate  wiis  obiainotl  and  filton'd:  the  yi(*ld  of  b-[G~methyl-2- 
(p-toIy!)cinchouinyl)-n-ainylaimne  dihydrobromide  w:is  ^^.'y  g 
(34 based  on  recovered  arid)2^ 

The  a<puH)u.s  alkaline  phase  was  acidified  with  concentrated 
HCl  and  tfie  resulting  precipitate  was  tiItoro<f,  washeil  with  a 
little  I'lOn,  .aiid  dried.  Tiie  weiplit  of  rec«jvered  (MnethyU2- 
(p-tolvD-Ucinchoninic  acid  from  the  uujeacled  ethvl  ester  was 

The  loiegoing  amine  diliydiohromidc  (0.008  mole,  4  p)  was 
dissolved  in  hot  ISVc  iit‘d  treated  rapidly  with  a  solution  of 
Brj  (0.00.8  nn>lc,  1.2S  p)  in  an  equal  volume  of  48%  11  Ur.  The 
crude  product  was  filtered  and  cli>persed  in  40  ml  of  boiling  0")% 
KtOH,  and  H-O  was  added  until  a  clear  solution  re.sulted.  CooJ- 

(IS)  This  intermeUiato  atul  tlie  one.s  follow  en  route  to  60  were 

U!»ed  ilircyjtty  in  tli«  next  rynilieiic  step  without  charertenzation:  cf.  ref 
9  and  14. 


ifig  gave  ft  light  yelhiw'  precipitate.  Conceiiirali<»n  of  the  mother 
lupior  )  icideti  some  additional  prodtici.  Ilje  total  yjfid  of 
6-l»r<nrioT>.[0-inethyl-2-(/)-t»»lyl)cinchoniiiyll-n-amylamirie  dihy* 
«li«»br*»m''le  w ;is  p <  S 1  ‘  ). 

‘J'he  /on'pojjjp  pji'dijcl  { \.~)  p)  was  di>.-olv'<Mi  in  .")(l  ml  ^»f  0-t' 
KlOH  and  7  ml  of  14'  J.  arpieous  Na.C'Oi  was  added.  The  rnix- 
tiire  was  shaken  for  1  lir  in  a  s0ifjpcre<]  bojtle  .and  then  Ijydro- 
peualed  over  2tt  mp  of  PP).-  in  a  Oarr  li>  (iropeuation  apparatus, 
'fhe  reaclhui  mixiun*  wa.-  filtiTed  and  wa^fied  (I'.ttjH,  hot 
(dlCb).  The  sidveiiN  were  removed  in  vacuo.  The  residue 
w'a.s  dis.solwd  in  hot  ClICli  and  filtered.  Ev.aporation  of  the 
sidvent  left  a  brown  restdtie.  7’his  wa.s  dissolved  in  absolute 
KiOlI  and  the  soluti«»n  was  saturated  with  dry  HCl.  .\fter 
standing  for  :i  siiort  while,  wivs  iwhled  and  the  precipitate 

wa.s  Hllered  to  yield  I).,*)  p  of  the  hydrorliloride.  A  small  amount 
of  this  salt  was  c<»nverted  into  the  free  ba.se  53. 

'I'he  ir  spccini  of  rhe  free  base  53  and  its  hvdrocliloriLe  .salt 
were  hlenlical  with  those  id  the  proilucts  obtaiijetl  by  catalytic 
rediictiirns  of  ilie  pyridyl  kcti)ue. 

2rAryb4-quinoUnecarboxylic  Acids  (Cinchonintc  Acids)  (1) 
(Table  IV).— .-Ml  of  the  subsiiiuted  cinchnidiens  required  as 
starting  material  were  synfhc&i/jcd  by  the  Phtxinger'^^  condensa- 
tiiin.  In  general,  it  was  found  that  better  yields  were  obtained 
when  the  mixlui<‘S  <d  the  appropriate  isatins  and  substituted 
flceli>phen()ne.s  in  KtOH-KOll  were  refluxed  for  30  hr;  shorter 
peru>ds  id  time  gave  poorer  yields. 

Acknowledgment. — The  authors  wi.sh  to  thank 
Professor  A.  Burger  for  fruitful  discussion  before  and 
during  the  course  of  this  work. 

(10>  W.  JV.Uingfr,  J.  Prakl.  Chtm..  #S.  283  (1897). 
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V.  Part  I  (continued) 

Jnurtuii  of  -Wi  <//*■(/(<(/  ^  in  /■'<  /.  i  '*/■ 

Anlinialarials.  U.  Some  Ne%v  a-Alk>IanumMnetIi.vl.i-qi.inolineinelhanols‘ 

A.  H  I’aTKI,,-  r.  .1.  OlINMACHT.'-’  I>.  1’.  Cl.ll  lOUIt.-  A.  S.  Ouosiiv.’  AM)  t{.  I-  l.I  TZ* 
Orpnrtiiiinl  of  Cheiiiixfni,  I'nwrruttu  of  Viriiinm,  ChnrUtllosruU,  V  inpnut 


\mo  now  4-<mii[()lim>  iiiuiiio  ivl.vliols  wore  syiillH“)i/.o<l  for  :iiitiiii:il:iri:il  h-In  Sii<-ce.-<sfii  iipproaclies  for 
introJuciiiK  tlic  a-pvriilyl  groii])  wore  addition  of  tlie  J-qiiiiiolvllilliiuni  u,  i;-|)vridyl  iiurile  aoil  to  _-p\ii  a  c- 
hvde  Selootivo  hvclrogeiialioii  of  S-tiift.ioroinotliyl-l-.,.,m„l>  1  o.pyri.iy  l  Uo!.,i..'  gave  l..w  viol.ls  .,f  I  lie  ‘1'“'  “ 
^^^nd^ttethaool  aud  largo  yield,  of  the  tetralivdi...,., . hoe.  .  . . 

•4ytidvUithii.in  giving  low  yields  of  l.oth  the  ketone  and  the  ..,J-.ii,.er,dy  1  setone,  th-  i  i  .avt  p>ndvl 
ketone  in  good  yield  hot  suhse.incnl  selective  hydtogonaiion  was  iiasueees-liil. 


A  large  mimltcr  of  L’-aryl-l-iniiiioliiie  amino  alcoliols 
of  types  1  anti  2  fll”  =  aryl)*  ’  litive  prove.l  to  l.e 
tietivc  or  curative  against  Plusnimhititi  hvnilit  i  in  mice,'’ 
hut  they  were  highly  lilRilotnxif,  due  [lossilyly,  it  has 
heen  postulated,^  to  enlitineenient  ol  nuclear  conjuga¬ 
tion  by  the  eoplanar  2-aryl  gioiii).  Snhstittition  oi 
CFj  for  tlie  2-aryl  grouj)  (iroduced  only  moderately 
active  antimalarials  and  these  were  moderately  jdioto- 
toxic.’  Tills  paper  deals  with  syntheses  and  testing  of 
9  new  analogs  and  investigation  of  some  potentially 


R 

R' 

R" 

R' 

R" 

sKt 

6.8-Me2 

ptolyl 

<1  6-F 

ptolyl 

bBu 

6.8-Me, 

p-tolyl 

b  (i-F 

CF, 

c  Et 

7-Cl 

H 

c  .s-H 

CF, 

dBu 

7-CFj 

H 

d  S  CF, 

H 

o-Dialkylaminomethyl-l-quinolinemethanoIs  (1  ).— 

The  recent  and  useful  modiliotition  of  the  classical  syn¬ 
thetic  procetliirc.s^  involves  the  facile  .and  high  yield 
reaction  of  a  dialkylamine  with  the  ethylene  oxide  7 
which  is  made  either  from  the  afipropriate  aldehyde,  if 
available,’  or  from  the  bromo  kidone  5  by  Nalllli  re¬ 
duction  and  added  base.-'--’''’  An  alternative  route  to 
the  bromo  ketone  5.  avoiding  tlu'  use  of  Cll.X-d  was 
through  the  .Me  ketone  6  which  was  prejiared  by  addi¬ 
tion  of  Meld  to  the  acitl  3.  llromination  of  6  with 


(1)  This  work.  IsrK^h'  <ionc  pri'ir  to  ssiimmcr  wa’i  «ii>porle«l  by  ibi* 

U.  S.  Army  Metlipal  lUrcorrh  ami  Dpvflopmont  C^>mlnllnt^.  OlFu**  of  tbe 

C^ncral;  Contrart  Nfi.  Contribution  No. 

8J8  of  the  Army  rrogram  on  Malaria,  U.  K.  Luti,  Ilesponfiibk  Imesticator. 

(2)  Poetdortoral  Ue^earcli  AnHorialea. 

Ct)  \.  L.  Cf  >y,  M.S.  Thp?*i».  L'nivernity  of  VirKima,  CharloUeevinr. 
Va.  I‘J50. 

if)  It.  F.  but /  ,  f/  fi/.,  y.  A mrr.  Chfm.  N’or.,  6§,  181  (I *.> If») , 
f.'i)  <a)  I).  \V.  Itoykin.  Ir  .  \.  K.  Pafrl.  It.  1).  IaiIz,  aii  l  A  J. 

Hft.rocyH.  Chrm..  4,  I.VJ  U'JbT):  (1»)  I).  W.  Moykin.  .Ir.,  A.  It.  I’at«-l.  ami 
It.  i:.  butz.  J.  .!/.</.  Chtm..  11.  27:\  fl'.XiS).  (c)  ff.  ('.  b  V. 

I^avjs,  ami  It.  I’,  but/.  I'-o/..  14.  17  (1X71). 

fii)  T.  S.  OjoJiih'.  I',  li.  ItuMelb  ami  b.  Itane,  10,  4;tl  tl'.Hi'l. 

Trni*  were  perforim*'!  by  Dr.  boo  llano,  iin-l  riHiiliH  uoro  pfo\i*lo*l  throii»li 
the  Walter  iteo<l  Army  Im>liluie  of  ItoKOfin-h. 

f7)  W  .  b.  Itothe  ami  1).  I’.  .biooloM,  thiU..  11.  -lOt)  (1X68). 
t8)  A.  r.ufku  r  ari'l  It-  M .  I’m. lor.  ibt./..  11,  2»i7  (I’Miht, 

,X)  w.  C.  D.in.  an.  W.  T.  (  oinoll.  C.  It.  fjcoii.  ami  D.  W  .  Honry, 

11.  1222  (ixri8) 

flU)  H.  It-  \tkiM5on  ami  .b  Puttiik.  if/irf..  11,  1221 

I  t  ,  f  \\  .  ■  • .  •  -  I  , f  .  1  ■•f  -  /  f  ■  ”1.  .  68.  I ^  U  •  I'D'. ■ . 

.  I  _•  I.  !  .it.J  (.  I..  75.  i 


XaltiO.,  in  llHr"  gave  3  in  higli  >iel.l.  c.y..  2-/)-tolyl- 
(i.S-dimi*l  hx  1- l-aeet  \  li|ninoline  (6a.  7-‘,c  from  3)  gave 
5.1  in.'N.S'  ;-  >  ield  (lib'  ,  from  3  whieli  is  a  better  yield  than 
I  in  12),’  The  brommation  o!  6a  directly  in  .VcOlI  or  by 
ammonium  p('rbi‘onud(‘  involx'ed  lormation  of  con¬ 
siderable  amounts  of  the  dibiomomeihyl  ketone  us  by- 
)>roduet. 

QCOOH  —  t)C0Cl  ,  QCOCH^Br 


Q -.substituted  A-qo/iol^f  1  —  ■  -  7 

Attem))t.s  toward  a  more  direct  mtroduction  of  the 
aminoalcohol  group  into  the  fiuinoline  througli  reaction 
of  2-triflnor()niethyl-1-(|ninolyllitlunm’  with  MeCX  or 
with  dicthylaminoaci'tonitrile  were  unsuccessful  (not 
.surprisingly'-).  Xeiiher  the  .Me  nor  the diethylamino- 
metliyl  4-qtiinolyl  ketones  were  isolated.  Evidently 
extensive  ionization  and  dimerization  of  hotli  nitriles 
ha.l  occurred,  and  in  tin*  case  ot  dicthylaminoacctoni- 
Irile,  there  occurred  considerable  displacement  of  the 
NEt-  group  by  the  l-.ininolx  l  anion,  presnmablv  giving 
8  niul  9.  The  .stniefure  of  the  one  dimer  chartieterized, 
namely  10,  is  liased  on  anal,  and  ir  and  nmr  spectra. 

QLi  +  EiNCUCN  — »  QrOCH.NEl, 

I 

QH  +  Ki,N<.'llC.V  +  QCHt'N  -I-  Qt'H.CONH 
8  9 

K.i,Neii.cN  Et.Nt'U  ('=('(  N 

- ^  ■  I  I 

NH_  NEl, 

«-i2-Piperidyl)- l-qiiinoliiicnielhanols  (2).  -  Of  par¬ 
ticular  interest  as  |)otentially  usi  lul  methods  are  the 
following.  Tlie  addition  of  b-ehloro-  and  b-methyl-2- 
triliuoromethyl- l-.piiiiolx  llilhiums  at  —70’  to  2- 
cyaiiopx  i'i.liue  gave  the  know  n  a-(2-px  i'idy l)-4-(piiMo|yl 
ketones  11."  The  addition  of  2-1’x  l.i  to  b..8-dimel h\  1- 
4-e,yano-2-tri(luoromel  hx  lipiinoliue  also  gave  II.  .\d- 
ditions  to-2-pyridaldeh\(lc  of_  2-1 1  inuormni'l iiyl- 1- 
(|uinoiyllithium  or  its  li-Mc  derivativ.'  gave  tl-.e  eorri'- 
.spondiug  know  n  o-(2-pyri'lyl)-4-<|uinoliiicn'.cthanols 
12  * 

<2CN  — ►  (iroi'y  ■« —  (ii.i - ►tjctiuinv 

Pybi  11  I’yl'iU)  I 

I*y  ^  ‘J-|n  rnl\  ! 


1-Quinolinc  Aniinu  Alvoiiufs  uiihout  :i  2  ^iilistituont 
(Ic,d,  2d).  -Till 1 1‘  fxaiiiplt.'  i<i'  iln'.'i'  ci)iiij)<,iii\i!s  were 
niaiit'  to  fi'Nt  the  i'IT(rtiv<‘in->s  nl'  (''1  aii(r('l''.i  fironp';  in 
thi'  7  iiii.'iliiiii  ;ii»l  dj'  the  Cl  ;  111  tlu'  S  iidsitiuii,  'I'ln-'r. 
wiilmut  tin-  J-arvI  uroiip,  wore  not  i‘\|K'i*le<l  In  he  m'- 
rioiisly  plictuiiixic. 

Syiithc'ses  startoil  frinu  tlie  e.DrrcsiHmilini;'  isalins 
wliic'li  wi'ro  pri'i'an'il  liillDwinj;  piililislioil  pitiroiliiris,'’ 
I’fitziiiKer  condeiisaticins  of  tho.'C  willi  pyruvic  aciil  to 
tJie  (|iiinoUnc-'J,4-(iicarhoxylic  acids  I  I'*  and  selective 
thermal  decarlH)x.\  lations  in  IMiXC;;  or  [*h.-0  i!:ave  the 
cinchoninic  acids  15. 


COOH  ('()OH 


'ilie  S-CFj  acid  15  added  2-1'yrd  giving;  the  p.yridyi 
ketone  11a  ("t/'c)-  Tins,  iisins  I’t/IIj  under  a  variety 
of  conditions,  jjave  at  liest  only  d'lp  of  the  target  «-(2- 
pipcridyl)nK>thanol  2d;  ihe  principal  other  jiroduct  was 
the  tetrahydro(|iiin(ilyl  analog  16  (4(i%).  The  un¬ 
usually  poor  yield  of  2d  might  be  attributed  to  decreased 
selectivity  of  protonation  of  11a  at  the  pyridyl  N  bc- 
cau-se  of  the  absence  of  the  2  .substituent  and/or  tlie 
absence  of  the  deierrent  stork  odocts  by  2  substituents 
on  hyrlrogeiiation  of  t  he  c|uinoliuo  N  ring. 

An  attempteil  preparation  of  2d  by  the  <i-step  Ainly 
and  Kingsyntliesis"'  failed  in  the  last  stages. 

Treatment  of  7-trifluoromethylcinchoniinc  acid  (15b) 
with  2-l’yI,i  a1  —70°  in  hO(v  Tlll  -lft^t)  gtive  the  tle- 
sired  2-pyridyl  ketone  11b  but  in  only  Uk'o  yield.  .\lso 
isohited  in  12'.,  yield  w.as  the diaddilioii  product,  a-pv- 
ridyl  2-(2-pyridyl)-7-trilluoromelh\  l-l-quittolyl  ketone 
17  wliicli  mu.'i  have  involvetl  both  addition  of  2-1’yl.i  at 
position  2  and  oxiilative  aromalization  of  Ihe  resulting 
(liliydr<i((uiii(iline.  'I'liese  two  eoinpoiiiids  were  cliar- 
.aetei  ized  by  anal,  anil  nmr  sped ra. 

-Vdditioii  ()|  2-I’yl,i  to  the  7-(  rilluoroind  Ityleiii- 
choninie  ester  in  IfljO,  iiiilike  the  addition  to  the  acid 
15b  where  Till  was  reipiired  for  soluiiiliziiig  tliesnli- 
strate,  \ielded  llie  ketone  11b  in  07'/  yield;  and  forma¬ 
tion  of  17  wa.s  not  observetl.  Fnfortunatelv  in  (lie 
.several  attempt.s  to  redwo  the  [lyridyl  keloiie  lib  by 
I  t,  llj,  no  jiure  iiipiaidvl  alcohol  was  isolated  from  the 
complex  mixture  of  products. 


(l;ll  lUi  S  I.  n.ilt  lei.l  1'.  W,  Sa'Il,  r.  .s,.r-.  MS.  IHI  (1'>.',S1; 

( J  ■ :  la,  J  I  ‘  U  (  '  *1 «  ►'!  ,  28 ,  iM  •  I  I  'H'  '  I  .  2 1 ,  I  Ip*  I  1  . 

'ill  -V-  I .  iiiui  r.  II  S :t '  gi  til ,  .1 .  1'.  .uxl  .1 .  1' ,  Kix'plli.  J .  ,1  nirr. 

Cf"  m  A  rtf..  8S,  .'i.'*  I  »  r.Mti  1 . 

tr  \.  1*.  \n.  ;  ..1  I  11,  K  i.t'.  /'r"‘.  H.  125.  00 


Since  the  o-rj-piperidyl )-7-i  rilluin niiiei  li;,  i- l-i pia  e- 
lineiiietl.a:;;;!  eorre-p'C.dii.g  to  17  w  as  not  olilaiiied.  i  lie 
rt-diluit.ylaminometliyl  analog  Id  was  synthesizeii 
through  the  diazoieei  !o.  Idion  of  tin-  eorre-poniling 
eiiiciioniiiie  acid  In  .'lainlard  proeeili.n-.  ‘  '  ' ' 

T-Cliloioeineliohiiiie  at  i'l  1 15,  II  7-(  1)  'lit!  not  give 
the  ile.-ired  Iteloues  iiiioii  I  re:!l  imiit  with  .\lel.i  or  2- 
I'v  l.i.  The  o-diel  h;.  i;i mi ni'iiiel  111  i-7-ell lol  l !--}-( jiiiiio- 
lincinelhanol  was  ilieieforc  synthesized  in  the  classical 
proctalure employed  earlier  for  the  dihcx;>  1  analog. 

2-Subs(iluti'd- o  -  (2-piperid}l  I -l-quinolincmetiianols 
(2). — 'I'lirce  of  these,  tin'  li-lluor(i-2-/)-toly  1  and  0- 
(luoro-2-lrifhioromethyl  derivatives  2a  and  2b,  and  tlie 
8-f1uoro-2-lrifhioromcthyl  comiioimd  2c,  were  synthe¬ 
sized  i>y  known  iiroeediires.'''''  In  each  case,  a.s  in  the 
many  analogous  .syiilhese.s  in  thi.s  series,  only  one  of  the 
two  possible  diastereoisomcric  racemates  was  i.solated, 
presumably  fornu'd  predomiiiaiiily  by  stcreos])ccific 
hy<lrogenation.''° 

Biological  Data.' — The  aiitimalarial  activities  of  com¬ 
pounds  1  ami  2,  listed  in  Table  I,  wi're  not  outstanding. 
The  most  tictive,  la  and  lb,  were  partiall.v  curative  ;it 
fi‘10  mg/kg  and  active  at  KiO  mg/kg.  Only  la  ef¬ 
fected  low  blit  sigiiifieant  increase  in  survivtil  time  at 
40  ing''kg.  The  one  tetr.ahydroqiiinolinc,  16,  was  iti- 


AeriviTies'*  .miunst  P.  hcnjhr'  ix  Mick* 
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2.0 
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O.R 

0.0 

0.4 

Id 
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0.1 

0.1 

2a 
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1.1 

0.0 
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(Ml 
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0.7 

2« 

l(l..'> 

.').! 

O.d 

2d 

.‘i.O 

t)..'i 

If) 

0..'> 

O.d 
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“  l''igmc.s  are  average  iiureiise.s  in  survival  time  (llays^  ef 
iiifei  lial  mice  (o  per  lest,  pniup'i  heyoml  that  of  untreated  coii- 
Irots.  ^  See  ref  li.  '  'rwo  I'liies  and  an  average  iiierease  in 
survival  time  of  I!  mice. 

Experimental  Section'^ 

2-.\rvl-l-accl>l(|iiiitolines  (fi).— In  a  lypiral  example,  '1..')  g 
(U.ir'.l  molr)  of  ii.uvdi'fi'd  -J-p-l"!.!  l-l''-i!n’t  livlrinclioniiiir  arid 
foll.uv.alliy  gOOmlof  drv  l'.ld>  wa.s  rapidly  a'ld.-d  to  a  vig'ir.mdy 
sillied  soil!  of  O.us;  luole  of  .Mel.i  from  1  g  "f  l-i  ami  I  t  g  of 
Mel)  in  i’-'O  iid  of  anliyd  lad)  under  Ni.  .Xf'er  siiiring  for  J 
addl  lir  aii'l  In ilio'y si-  and  evai>n  of  liie  elh"r  layer,  ilie  re-alii.' 
was  reervsUi  from  al'N  Me  II 1 :  S.lgoftili  sii' .  ). 

o-ltromoinelhyl  2-Aryl-t-ciiiin<il>l  Kelones  t-la  d'.  A. 
To  a  .stirred  relinxing  >olii  ol  'J.T-i  g  pi.O!  mole)  ol  till  in  J.i  :::!  of 
glaeial  .A<t)ll.  was  added  I'vei  l.'i  min,  a  soln  of  I  t'd  g  vU.Ol  mole) 
ol  Ur-  in  I'l  ml  of  glaeial  .\etlll,  willi  eonlinned  relinxing  for  HI 
niin.  I  poii  moling  and  jionrmg  onto  in',  the  revollieg  p)it  was 
washed  wilh  NalK'Hi  '"In,  and  reeiystd  fioin  al's  M|l>ll:  -Ml 

g  1  .■>«'»' ; ). 

(tm  (al  N.  II.  I.euki',  IMi.n.  I'i.si-rnni'ln,  fnieer-n  1  "I  Viriaiiis,  I’!,:", 
lellrn.ll.-,  Va.,  Illl.i.  I'  I'e.'-.  '1.'  It.  M-  I-"''.  J-  >  e.liiu-.n.,,.  u.M  y  11, 

I  r»k«  J.  .Imfr,  rri.  .Srtf M,  UoO 

■,17|  I, , wme  Tla.nm..-ll,...e,.r  uel.an.Oi,  ter  „.p  ano,..r. 

.Vnal.  .vrre  oeru-.-l  1*0.1'  i  ):  llaill.mtl.  haU.  Iih'..  '."''I  s«:owk..i,f  Ma  m- 
aiiaUlisal  I.al..  Va.iaim  suMiniaieiii  •'(  analvle-al  eimi.,.-'  mis  al  1  ■  . 
Ilie  ,1111.  SaUsl.irlen  s|.....lra  wen-  elnaine.l.  irr  Mni.  Oiral  *  o  r- 

minaiiuD  «l.e„.  . . .  aiM  raa.l.i.alv  in  ull.cT  '  a-.-s.^  ir.  ' 

af7  iiii.r,  llilarl.i.  1'.  I'..  Il-’ll.  liia.ss  sli.nr..uraiia.  llmi.l.i,  I  -1..  l-'U  m 
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!t*  'r^) :!  iXtirc.!  >!ui  ly  ^.7S  f.  \0.02  mci**)  oi‘  K;i  ;u..t  M*  ml  t.f 

ghu'ial  ArUli  w as  l.tH  u:  tiutlr )  tit  Nal’iHj  ftillnwt'tl 

umJcr  Jicatij.i;  al  h)0‘’  !>>•  «h.»j»uiAv.  «»i’  11  g  ,  lllli. 

Thf»  mixture  \v:us  thou  pouml  outt)  iro-lIiO  aiuf  Iho  rosulliuc  ppi 
wjis  riHrystil  from  KtOll;  ti  ls  g  'SS' ,  t.  'I'Ui-  yiohl  t)f  r>b  l»y 
this  lucthoii  was  7o' ,  . 

a-(  l)i*//-bulylaminomelhyl^-2-/>-lolyl-C.8-(limelh>I-4-<!uin- 
olincmolhnnot  Ht'l  illih  A  iiii\iuH’  .ii  ('nuh*  l)ii>m«»liv<liiii 
(II. I  g,  t).t)3  moit‘,  ohtaiiiiMl  iu  Sf,  yii'Ul  tiy  Ai(0-i  I*i  ti  mluc- 
lion  of  ll»e  broiuo  kiMoiio  5ah‘*M  ami  i‘).5  g  UKOlo  molotof  «- 
BujNU  at  SO-So'*  was  siijrcal  for  h'l  lu*,  <t>tilotl,  ami  diUi  with 
dr>'  After  removing  the  pptd  sail  hy  liltratiou  the  snin 

was  coiu^  tinder  reduced  pressure  and  the  unused  n-Un;N’!l 
was  then  rctuo%*ed  hv  vac  distn.  soln  td  tlie  residual  vi'^emis 
oil  in  a  small  amount  of  ahs  l-dtMl  was  ctmled  in  ice  ami  treated 
with  ethereal  llCl.  The  n*Miliing  ppt  was  re(  ry'siil  from  KiDH- 
Kt?0;  l-.CS  g  la  was  made  similarly,  (’(unptl  Ic  was 

pvepareti  from  the  corres|hjmling  hromohydrin  hy  the  ucluni  of 
reHuxing  Kt;Nll~tMMi/eue  mixture  (15  l(r).  Au  soln  of  the 

hc^so  fohtaimxJ  as  above  for  Ibi  w.is  Heated  wiili  ethereal  IKd, 
giving  a  hygn^scopic  \>rown  dihydrtu'ldoridc.  which  upon  rapid 
rccrystn  from  J-Pr0!l-I7t,0  yieiiled  I'-I*  ,  of  analytically  ]>nic, 
hygr<»sc(»pii;  ciiomdiydnwhlornle  <  lch  mp  Ida-laS’^  dec. 

lsatins.---Tho  0-C'l,  ti-Hr.  h-K.  h-t'I'3,  and  7-C'l'i  isatins  wore 
prejnl  according  to  published  prmvdmes.*^  Mixtures  of  4- and 
(^sub.stiluted  i.satius  were  sepd  I)y  the  method  of  Sadler.'* 

Quinoline-2, 4-<licarboxylic  acids  tU)  were  pewued  from  the 
corrcsponditig  isatins  by  the  methtid  of  j^enear, « '  nl.^* 

Cinchoninic  acid.s  (15^  were  oblaimal  from  tlic  corre’'ponding 
quinoline-2,4-dicaibo.\yllc  acids  14  by  decarltoxylation,  in  re¬ 
fluxing  i*hN(V  for  I  hr,  or  iu  I’hd)  at  ‘Jin'’  fm-  15  min. 

o-(iiromome(h)'l)  7-Triiluoronie(liy1-4-quiiiolyl  Ketone  *UBr. 
(5e). — A  stirred  .soln  of  I’J.l  g  (005  mole)  of  !5b  in  00  ml  of 
SOCl:  was  retluxed  for  1. 5  hr.  The  was  distd  at  I  atm 

pressure  and  100  ml  of  dry  (\IU  was  added  and  distd.  A  soln 
of  the  rcsuluc  in  125  ml  of  dry  ICtd)  was  tiltercd  throttgh  glass 
w'ooj,  stored  in  a  dr(>ppiiig  funnel  under  a  drying  tube,  and 

added  dropwise  over  0.5  hr  to  a  cool('d,  stirred  soln  of  0  g  (0.14 
mole)  of  CI!:N%  iti  415  ml  of  Iddh  a  yelh)W  ppt  n]i]u'aring  toward 
the  end.  The  mixture  was  stirred  for  4  hr  and  thou  treated  drop- 
wise  with  40  ml  of  4S'  il  Ur.  .After  I  hr  additional  stirring  the 
tan  solid  5c  was  collecied,  washed  with  'MV'r  .ACOM-KljO,  and 
ovcMi-ilried;  12. .>1  g  (d.T  ,  ),  yellow,  rnp  lsS7-l(td^  dec. 

7-Trinuoromeih>l-4-i|uinol>leth>  lent*  Oxide  (7a), — .A  soln 
of  0.50  g  (().0'_M  mole)  »il  .5e  in  75  ml  of  MeOll  was  treated  with 
a(|  y'l  NalK’Oj  until  ]d{  7  was  reacijeii;  it  was  then  treated 
dropwise  over  1.5  min  with  a  .soln  of  1.5  g  of  \aUIl»  in  1-5  ml  of 
HjO  to  which  Iiatl  btvn  added  4  ml  of  2  \  NnOl!.  .After  stirring 
for  1  hr,  diluting  with  125  ml  of  lUO,  and  exlg  witl»  peir  ether 
(30-<i0°),  the  ext  was  dried  tK-C  ihl  and  ev  ipd,  giving  4.02  g 
(82%),  wax  product,  mp  ail-oU®,  leerystd  fi<»m  isooctane,  4.01  g 
(72^,' ).  tnp  5S-00“. 

a-(i)i-n-butyluitiinoinethyl).7-trinuoro(nethyl-4-quinoline- 
methanol  Si/cciiiate  (Id).— A  stiired  >oIj:  of  7a  (1.0  g,  OOltis 
mole)  and  JO  ml  of  n-Uii-NII  w.is  heatfd  at  120°  b)r  1.5  hr. 
After  evapg  ex*  ess  /j-Hn.-NII  ,n  the  re-idnal  oil  was  taktui 

lip  ill  Jd4);  ami  ihc  bydroehloride>  uen*  f};ntii»nallv  pptd  by 
ethereal  IKM.  'riie  lir>l  crop  wa^  eiy.sin  (/i-HinNII  IK’D,  but 
4ubse(pient  crops  were  gums  from  \>hieli  I'tjO  was  tle«':inted. 
Treatment  of  these  with  N.aOlI  sdln  and  extii  with  Kt.O,  drying 
(MgSOi),  and  ictie.aling  with  eilieieal  IK’l  gave  a  tan  oil  whieli 
.solidified  n|M»n  cooling  with  Pry  lec-aeelone;  white,  hygroscopic. 
Treatment  of  the  salt  with  b:iM‘  and  ♦*\tn  with  KteO  gave  5.51  g 
of  tan  tul  (57^7*  ).  .A  IJo-ml  I'.ijt)  Miln  <*f  this  was  tre.ated  willi 
an  eipiimolar  amount  (1.15  g)  <.f  sueeinic  acid  in  4.50  ml  of  Kl;0. 
Kvapn  to  400  ml  and  >«anding  at  0°  for  s<*veial  day.s  gave  .1.01  g 
(44‘,()  of  Id  Mucinaie.  mp  Oii-tiT.o'';  a  second  criip  of  0.00  g 

(7^/*)  W.IS  obtained  com<y»  of  ffie  I’jft)  s<dn  to  ItM)  nd  (total 
yield  51  ). 

2-P>rid)l  1-Trifliiirmne!h>  M-qiiinobI  Ketone  t  lb)*  A. — 

Tl'ealmenI  til  151*  i'Mi7  e.  t'dl  nn'l*’)  '\nh  J-l'yla  (O  (sft  ini»le) 
in  do",'  TIIK  at  -'7m’  atul  ii\.sl  iheptudmi  frotuKiiMI 

yichlei]  .5.S7  g  of  tan  '"hd.  rnp  105 -Ui*-',  uhnh  iImmi  suli- 
iiined  (tivernigfit '  at  1 1 0  '  It  tl'i  inin  J:  1.00  g  lU»  ,.t,  coUules.s; 
mp  1 17-1  Pt^ 

(tst  r.  V.  tJialtf.  y.  O'-?  11,  Iu'JU'jMH. 
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<i-Me 
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.MifN* 
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ti-Me 
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(^11  (23,  QCH,CN 

(8a,  30'-;,  mp  104“)/ 

QCirCONlI.  (9a,  20rc. 

mp  21)1)“);'  10  (2:i‘'o)' 

(>CU:CO.\ll:  (9b,  .mJ';,)' 

•*  (^  Snbsliinted  ■l-nuinoly! ;  Py  =  ’2-pyridyl;  Pip  =*  2- 
jiipeiulvl.  **  Iteai'lion  tune  4  hr.  ‘  Worked  up  by  column 
ehiomalographv  on  >diea  uel.  cluiing  successively  with  petr  ether 
^::o  (MIg,  CMICT,  ami  .MeA'P.  if  'Nujol)  224S  cm"* 

(('  :NM.  •Anal.  C',,d  N ;  ir  (Nujol)  em'S  3550,  3105 

(Nil,),  167.5  (C^M>).  Mb>  1‘20°  id  mm):  .Inn/.  CidWiNi. 
C,  H:  N,  ealed  2.). 00.  found  24.43,  ir  H»*'at)  3480,  3360  (NHi), 
3070,  3040,  382,0  (('IP,  2175  (C^-'N)  .and  1630  (C~C,  C— N) 
em'"*:  nmr  (Cl)(3,i)  5  0.07  im,  12,  Clb)?  2. 48  (ni,  8,  CH;), 
3.26  (s,  2,  NCUi),  and  5.26  (s,  2,  Ml;).  *'  Ir  tKUr)  3350,  3165 
(amide  Nil-),  1680  <’m"*  (amide  C'=-A>}, 

B. _ I'Ahyl  7-trdUmromeihyloinchoninaie  (8.3  g,  0.031  mole), 

when  tre.ated  in  ICt.O  a.s  above  with  0.13”  mole  of  2-Pyl/i,  gave 
6.2.5  gCtwC, Oof  lib.  mp  111-114°.  X.)  17  was  found. 

2-Pyridyi  2-t2-P>Thlvl)-7-trilluoromelhyl-l-((uinolyl  Ketone 
(I7).-_Jiecrystn  from  .Me(*N  oi  the  residue  from  the  above  sub¬ 
limation  of  i  lb  viehiod  l.s7  c  ol  17  ( 12^7),  mp  lt>0‘  -171®. 

rt-(2-Piperid>l)-8-lrinuoromelhyU4*quinolincmethanolHCl 

(2<l)  -A  mixture  of  >5.0  g  (.(i.tOG.i  niou*)(*t  lla.  1-2  ml  i>i  coned 
lU'l’  0.25  g  of  PtO?,  aiui  125  ml  oi  abs  ICtOU  was  hydrogenated 
at  2.8  kg/em=  for  1  hr;  total  Hi  absorbed.  0.050  mole.  Kiliering, 
evapu  to  30  ml,  pouring  into  dii  NaOll,  l-tjO  extn,  drying 
(MgS04),  treatment  with  ethereal  HC’l,  deeantation  from  tlie 
gummy  sail,  dissolving  in  abs  KtOll,  ami  trtMimeiu  with  anhyd 
KIA)  until  cloudv  gave  an  oll-wliite  i>i)i,  whicii  was  filteved  and 
air-dried:  0.80  g  04',),  mp  165-172°  dec;  reerystd  from  i- 
PiOll-KiA);  0.22}S  (4''<  ):  mp  204-206°  dee. 

«-(2-Piperidyl)-8-irilluoromeihyl-I,2.3.1-louahydro-4.qinn- 

oUneniethanol  (16).— A  mixture  of  0.50  g  (0.0;U.5  mole)  of  lla, 
5  ml  of  coned  lU'l,  0-05  g  of  PtO.,  and  200  ml  of  abs  lUOll  was 
bydiogenateil  as  above,  absorbing  0.15  mole.  'Fhe  base  was 
rtVrxstd  fiomasmall  volof  MeCN  :  0.6‘tg;  .  oloiless;  mp  170- 


1>^3‘’. 

.>-(2-Piperidvl)-0-  and  -S-lluoro-J-lrilUmromethyl-l-quinoline- 
melhanoMU  I'vJb  and  2c)  wme  prepared  iw  ihe  pievunisly  re- 
l>or(e.l  rearlion  sequence;"  the  4-(iuim»loi(e  —  QBr  —  QC'OOH 
OCOPv 2l>.c. 

''a-(2-Piperhiyl)-6-nnoro-2-/>-lolyI-.|-quinoliiu'methanol  (2a) 
was  oblaiiHsI  tby  inibhshed  procedmeO  fiom  liie  eoriospoiuimg 
6-lUioro-2-p-lolyirinehoninie  acid  tprepaied  bs  the  1  lit/.ingei 
reaction  betwtam  5-linoioisat in  and  p-mcth\  lac('iophenone). 

Uoaelion.s  of  2-TrilUioronieihyl- l-quiimlyllilhium  llerivativcs 
(Prepared  as  Previously  Described").-  The  luoduets  were  iden- 
liruMl  by  rompaii.-on  of  mp  and  ir  siteeira  with  lliose  of  authentic 
.samples.*  In  n  tyineal  e\ami>le.  a  slight  excess  i.f  2-i  yanopyn- 
dino  w.v»  added  to  a  soln  of  6-methvl-2-lrilhit»rumelh\ l-bqumoyl- 


iti.ium  in  <l.y  l'.l/>  '""li'r  N’>  '’"'"',7 

was  wanned  to  room  temp  ami  1a  drt.l> /ed  (lUt)’.  J  h*'  re^'dt 
ing  rt-(2-pyrhb  l)  6-meihvl-2-t i illnoromel!i\ l-l-qninol> I  ki  (one 

»«:.  rpfrv>i.l  from  liKMI  vitl' <  '  "'t>  dil."  m|)  l-VC).  Tto- 
iT.ullx'f  i1m.'>’ I.iu'iil.'  no 'liott  11  ill  I  ll'll"  11. 

A>  Iimflil  t'livi'  I'lTii  I'NIM  I  nil  ilio  Vi'iu  non  Iu'Hm'i-"  4.<iuiiiiil>  I- 
lilhiimn  Biiil  |.iiBM...I..|ii'’  iiii.l  wlii'  li  lia-  l«.'  iii  iivc  lii  ilioireiw  ami 
Koiilil  (oriii  a  iliammi  will'  proMi'-ali'  i'.;:.i"vo  cti.iitfr-., 
ra.l.-.l  to  Rivi-  ll'o  pi|>.-ii.l>  1  i.i'l"".-:  ">  ilio  ''  'M'  "f  jl'i'  (■' Me  il.  i'va- 


7 '•'<(. 


The  rciicCion  of  4-ovano.6.8-(limi>th>l-2-irilluoroim'lli>lqiiin. 

olinc  (la')  wilh  2-»’yl.i  i»  KhO  u  -7"'  l"'  ‘  >“ 
piirifuMlioii  l>y  lolimui  <'lvroii4:ii'iBi:iiil>y  <iii  siliivi  (;<l  (l.  |H  l)| 
pivc  5U‘/c  \>f  'J-pyridyl  (•.,,S-.run4-iliyl-'-'-ltillniiroiiioliiyl-l-itiiii>»iyi 

k<itone,  mi)y4°  (lit.*  iiipUS*). 


Taiili:  111 

■l-Fl,’-,'l-riONAl.lzei>  Sl'IISTITlITKO  OuiNdl.INf  s 


R" 

N  ^R' 


No.* 

K 

U-* 

R"* 

Mp.  ‘C*-*’' 

YicM. 

% 

Anftlyait* 

23 

6-Me 

CF. 

n 

89 

c„n.i-,N'* 

18a 

6.1' 

CF, 

on 

2.>5-260 

74 

c., iek.no 

ISb 

8-F 

CF, 

on 

144-14.1 

69 

C, oIEF.no 

ISc 

6,8-F, 

CF, 

on 

164-161 

63 

CioII.FJa'O* 

19a 

6-F 

CF, 

Br 

93-9.1 

78 

CiolI.BrF.N 

19b 

S-F 

CF. 

Br 

68-69 

94 

C.olEBrF.N 

19c 

6, 8-F, 

CF. 

Br 

84-81 

06 

C.olEBrlEN 

14a 

8-CF, 

coon 

coon 

230-232  dec 

92 

C,.n.F.NO. 

14b 

7-CF, 

coon 

coon 

23.'i-2;!7  dec 

81 

C.,n.F,NO, 

14c 

7-F 

coon 

coon 

240-212  dec 

91 

C.ilEFNO, 

14d 

7-Br 

coon 

coon 

94 

Not  anal. 

15a 

8-CF, 

n 

coon 

232-235  dee* 

85 

C„n.F,NO, 

15b 

7-CF, 

n 

coon 

283-286  dcc*  ‘ 

91 

CnlEF.NO. 

15c 

7-F 

ii 

coon 

289-290  dec* 

31 

C.oIEFNO, 

15d 

7-Br 

n 

coon 

247-2.10  dec' 

86 

C.oH.BrNO, 

15e 

&-F 

PhMe 

.  coon 

274-271 

92 

C„n„FNO, 

20a 

6-F 

CF. 

coon 

207-209 

61 

CnlEF.NO, 

20b 

8-F 

CF, 

coon 

218-2-20 

78 

CnllJ'.NO, 

25 

7-CF. 

n 

COOEt 

07  t0> 

91 

Not  anal. 

26 

6,8-Me, 

PhMe 

COOMc 

12-2-123 

88 

C,on„NO. 

27 

6,8-Mc, 

Ph.Me 

COOEt 

117-118 

97 

C.ill.iNO, 

4a 

0,8-Me, 

PhMe 

COCl 

138-139' 

67 

c„n„ciNO 

6a 

6.8-Me, 

PhMe 

COMc 

123.5-124.5 

72 

CsdIIijNO 

6b 

6-Mc 

.PhMe 

COMe 

117-118 

86 

C.,IE,NO 

6c 

•-Me 

PhOMe 

COMo 

123-124 

85 

CnllnNO, 

6d 

6-Me 

PhF 

COMe 

116-118 

68 

Ci.IE.FNO 

6e 

6-Me 

PhCl 

COMe 

133-134 

85 

c»n,.ciNO 

6f 

6,S-Mc, 

PliOMe 

COMe 

101-102 

81 

c,on„NO, 

24 

6,8-Me, 

PhCl 

COEt 

120-121 

65 

c„n„ciNO, 

28 

C,8-Mc, 

PhMe 

COCHN, 

159-160 

78 

c.,n„N,o 

5a» 

0,8-Me, 

PhMe 

COCn.Dr 

145-147 

88 

C.cn„BrNO 

5b 

6-Mc 

PhMe 

COCII.Br 

13-2-135 

71 

C„n,.BrNO 

Sc 

0-Mo 

PliOMe 

COCn.Br 

106-108 

75 

C„U„BrNO, 

6d 

6-Me 

PliF 

COCII.Br 

13-1-136 

72 

CullnUrFNO 

5e 

7-CF, 

H 

COCH.Br 

203-205  dec* 

63 

CnlEBrF.NOHBr' 

7a 

7-CF, 

li 

CH— CH, 

60-62' 

72 

C„n,F,NO* 

\/ 

O 

9a 

6-Me 

CF, 

CH.CONH, 

200 

20 

C„H„C1F,N,0' 

9b 

6-Cl 

CF, 

CII.CONII, 

260-261 

50 

C„n.ClF,N,0- 

21a 

6-F 

CF, 

COPy 

121-122 

90 

Ci.H.F.N.O 

21b 

8-F 

CF, 

COPy 

130-132 

62 

C,,n,F,N,0 

21c 

6-F 

PhMe 

copy 

172-174 

49 

C„n„FN,0 

11a 

8-CF, 

II  • 

COPy 

141-141.5 

76 

C.,n,F,N,0 

11b 

7-CF, 

11 

COPy 

118-119.5 

16 

C„n,F,N,0 

17 

7-CF, 

Py 

COPy 

170-172** 

12 

C„n,,F,N,0 

22a 

6-F 

CF, 

CHOIlPy 

123-1-28 

97 

C..n„F.N,0 

22b 

8-CF, 

H 

cnoiiPy 

133M34 

76 

C,.n„F,N,0 

2s 

6-F 

PhMe 

CnOIlPip 

161-163 

33 

C„n„FN,0 

2b 

6-F 

CF, 

cnonpip 

256-258  dec 

73 

c,.n„K,N,onci 

2c 

8-F 

CF. 

Clio  n  Pip 

271-27G  dcc 

62 

c„n„i'.N,onci* 

2d 

8-CF, 

n 

cnoHPip 

204-‘20r.  ilce* 

4 

c„n„F.N,onci' 

10* 

S-CF, 

n 

CllOlIPip 

1 82- 181- 

6-16 

C..n„F,N,0' 

la 

6,8-Mo, 

PhMe 

cnoini,NKt, 

217-21!)  dec* 

92 

c,.n»N,onci' 

Ib(HCl) 

6,8-Mo, 

PhMe 

cnoiicii,NB,i,nci 

-200-'20-2‘ 

93 

c„n„N,onci' 

lb(baM!) 

cnoncii.NBu, 

78-79' 

c„n..N,o 

Ic 

7-CI 

n 

cnoiicii.Ni'.i, 

1. -1.1-138  dee- 

42 

c,.n,x'iN.onci' 

Id 

7-CF. 

n 

cnoncn,NHii,s* 

96-97' 

11 

CnllnF.N.O.* 

•  1C  \h  the  l,'J,3,*1-le(rnhydroquiiiuliiic, 

*  Ph  =  phenyl  siibsliliient  p:ir:i; 

Py  =  -2-i)yridyl; 

Pip  “  2- 

pipeiid\l.  'Id:  S  “  sue 

cinicacid.  ^der  «  ntelts  with ^  l*liNP:.  •  Him  -Ailv'rtit,  I'tOII,  uh1<*ns 

otherwise >p<'rilicU ii' foili>wi:  *  2‘tiuM)HiNyi!i liaiioi ;  *  hoxniic:  '  Ai'OI’.!;  *  *  iHirnMniiv;  *  MvC'N;  ”  /-I'Kdl-l’t.O;  *  I'lOH-* 

KliO:  ^  «  Wittun  :t.  ;tinl  fer  t 11,  r\*v|»i  mhrrwi'i*  :  '  fiH'  C,  M.  N.  '  f»'r  l\  II*  T;  '  foi 

C,  Ilf  Hr;  ■*  fur  N.  *  C.':  <:ilid  futiml  (iLMiO.  "■  C,  11:  r:tlcd  J77,  fiMiiul,  •I'.I.IIJ,  ‘J.tJS  *  C:  i.ilftl,  .‘ij  GS  fn*,iiu!,  .Vl/J'). 

•  A.  L.  Cro.sby,  Al.  S.  TlM*>iN.  V'a 
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V.  Parc  L.  (ConCinutd) 
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Aminoa Icohols  oL'  Type  1. 

Synthetic  efforts  were  frustrated 
by  the  facility  of  displacement  of  one 
F-atoni  and  were  discontinued.  The 
yields  of  cinchophens  ^  (and  ^  by 
-accompanying  ethanolysis)  were  greatly 
improved  by  the  modified  Pfitzinger 
procedure.  Reactions  with  2-PyLi  in 
Et20-T11F  or  EtaO  gave  2-pyridyl  ketone 
£■  and  dipyridyl  ketone  5. 


-17-  V.  Part  2.  2-Tvi  f U:orniv,cthyl-4-quinc)Ilp.o  Air.inoa lcol'’ol s  -i.V- 


Anliinalarials.  a-(2-rii>i'nclyl)-  hikI 

a-(2-i*yH<lyl)-2-lriHu<n«>in«'lhyl-l-(5iiinoliiicinclhanols“’ 

Juuiiml  of  Afoiii  iiittl  t  lirmtocry.  il,  267  (iUoS). 

KoGI;R  M.  Pl.VDEIl  AND  ALl-nED  P.UKCER 
Dcjiiiitii-  ■:  (.'hcinistn/,  (  "h.'ii lii.'y  <>/  Virginia,  Chnrtollcsvillc,  Vinjinia  JUMl 

h’rcriif'l  October  IS,  lOlIf 

A  scries  Ilf  i»-(:i-piiii'riil)l)-'_’-lrilluiii'iimetliyl  l-niiiioliiicmctliiniiils  was  .synllii-si/cil  in  llic  linpe  that  icplacc- 
niciil  of  'J-aiyl  hy  l-’-CTj  winilil  ilecrease  ilie  phnli'sciiMliziiiK  qualities  nf  the  'J-aryl  aiialngs.  All  nf  the  2-tri- 
rtiiiirDmcthyl  derivatives  earryiin;  li-  or  S-('lli,  -CIlA).  or  -Cl  siibslitiients  increased  the  survival  time  of  mice 
infected  willi  PUisDiotlium  beryhei,  Init  they  retained  phoioseiisitizini;  properties,  albeit  less  than  the  'J-aryl-aub- 
stitnted  analogs. 


A  number  Ilf  rt-('2-iiipcriilyl)-l-tiuiii(iliiiemetli;iiiols'“ -•* 
have  hijrli  antiphisinotiial  netivily  in  nvitiii  infection.s.* 
High  activity  i.s  associated  witli  ;i  suhstiliieiil  in  the  2 
position  of  the  tniinoline  nucleus,  [inrticularly  pltenyl, 
which  will  prevent  oxidation  at  that  position;  the 
cinchona  alkaloids  and  rel.itcd  coinpottnds  arc  rapidly 
biotransl'ormcti  in  man  to  the  inactive  carbostyril 
derivatives. ‘  'I’lie  most  promising  compound.  ti.,S-di- 
chloro-2-phcnyl-a-(2-|iiperidyl)-4-ciuiucli  ne  methanol, 
was  eighty  time.s  -.nore  active  tlian  quinine  agtunst 
Plai!iiwi.!:um  calhciitcrinin  in  the  duck,''  but  it  pro¬ 
duced  severe  photosensitivity  .and  did  not  find  clinical 
use  in  man.®  There  i.s  renewed  interest  in  this  type 
of  antimalarial,  both  because  it  is  firmly  bound  to 
host  tissues  and  slowly  released  and  therefore  has 
repository  properties,  and  betamse  it  has  shown  one  of 
the  highest  recorded  tictivities  against  Piastnodium 
hcrcjhci  in  mice.’  It  has  been  tlicorizdd  that  photo¬ 
toxicity  arises  beeause  of  the  increased  resonance  eon- 
jugation  from  the  2-aryl  group;’  a  trifluoromethyl 
group  in  lieu  of  a  2-aryl  group  may  modify  this  prop¬ 
erty  and  still  jirevi'iit  oxitlation  to  tlie  carbostyril. 
We  are  therefore  reporting  tiie  synthesis  and  antimalar¬ 
ial  activity  of  a  series  jf  a-(2-i)iperidyl)-2-trirnioro- 
methyl-l-quinolinemethanols  (.1)  and  of  the  corre¬ 
sponding  a-('2-pyridyl)  compounds  (11)  which  represent 
a  new  type  of  analog. 

The  synthetic  approach  to  amino  alcohols  of  types  I 
and  II,  starting  fr.am  the  corresponding  quinoline-1- 
carboxylic  acids  (IV),  is  outlined  in  Scheme  I  and  re¬ 
duces  the  number  of  steps  from  six’  ’  to  two.'*  Addi¬ 
tion  of  2-lithiopyridiiie  to  the  acids  at  —00°,  followed 

■  («(»)  P»pcr  I:  D.  W.  Hoykin,  Jr..  A.  R.  Palrl.  R.  F,.  Luu.  ami  A. 
Burger.  J.  Htierocycl.  CKfm.,  4,  469  (b)  This  «urk  was  sui>pnrte<i 

by  the  U.  S.  Army  Mftiiral  Ih’^oarch  ftn<i  D^velnptncr.t  (^imroand, 

No.  DA-I9-103-M  ( 'oiiiriljulion  No.  297.  A.  Uurrvr  and  U.  K.  LuU 

eo>m|>onaible  investiiratori. 

(2)  A.  L).  Ainiry  and  11.  Kinic.  Proe.  Rcy.  Soc.  (I.ondon).  B199,  (1938). 

(3)  R.  Y.  Urowo.  W  nl..  J.  An.  Chfm.  M.  2706  i  ia4rt>:  K.  H.  Riich- 
0usn  and  P.  K.  lluwton.  V-ul.,  6i,  27  IS  (194());  K.  U.  Ifurhtnan,  i(.  a*4arefnt. 
T.  f*.  Myrn.  and  D.  K.  l{nMtun.  M,  2710  il'JHil;  K.  H.  ltu''hiim;i.  II. 
Sarupni,  T.  M  yrrs,  and  J.  .\.  Srnrker.  I'-i'/ ,  48,  2*'i^*2  { lOt'M:  J.  H.  Ko'^pili, 
M.  M.  Kart'<*r<.  -V-  I-  J^tnrar,  and  J.  F.  Mrad.  i6»d..  48,  Jtr97  (1946);  R. 

K.  Luis,  ft  oL,  t'jtd..  48.  ]HI.<  il'.Mii);  J.  F.  .Nhud.  A.  K.  anti  .1.  11. 

Korpfli,  ifriiL.  48.  270^  M.  Saraimt,  48.  20^7  K.  A. 

8.‘ibefl.  T-  R.  .Sorti  fi.  .\  r.-nsnn.  and  K.  'V  69,  2721 

(19l«);  A.  i:.  Sen, nr.  I(  S.irgrtit.  .f  F.  .\ie.d,  and  .1.  ff.  lA.-/..  48. 

:o95  (I'Mrt):  S.  Wir  •‘•..  in,  V.  h.  Ja  F.  K  I.t-vy,  J),  SevinoUf.  «i.  H. 

Linden,  and  il.  h.  Mrndi'riton.  t'lid.,  48.  2711  ( I'J  1" i. 

(4)  F.  V.  Wuirl.ict*".  '\  Sijr.,*v  ol  .Vniiinol.trial  Pnit(s,  1941-104.6,"  J. 
W.  Ftiwartla.  Ann  .\rhor,  ii..  1910. 

(6)  K.  T-  \\'0'»a:ns.  "  I  UtcM'-aHon  .^lc*•hanl’*^l».■*  John  IViiry  ar.d  8on.<«. 
Inc.,  New  York,  N.  lO'rO.  p 

(9)  T.  V.  r'ii'’S).An.  11.  \.  S.  Mving,  C*.  M.  W  iiorton,  U.  aud 

L.  Kiciu!hcrf»T,  J.  C.r*  /  'trr«f  ,  J7  iSuf  pi.),  12  \  U  l.M. 

(7)  1).  1'.  Ja-*uoiH.  .4ii«(ra  is,  i6drd  n.t!  .\[c«  .lUg  of  th**  \iiicruan 

Cbcuiical  icly.  .'l.tai.  IW*.  Hn..  Apr,!  U**i7.  M 


ScHCMi:  1 


CH0n(^ 


F. 


by  hydrolysis,  gave  the  pyridyl  ketones  (III).  Cata¬ 
lytic  hydrogenation  of  III  selectively  reduced  the  car¬ 
bonyl  group  and  the  pyridine  uuelcus  without  attacking 
the  qunoline  nucleus,  giving  the  amino  alcohols  of  type 
I,  while  reduction  with  sodium  borohydride  gave  amino 
alcohols  of  type  II. 

The  2-trifluoromcthylcinchoninic  acids  (IV)  were 
prepared  by  tlie  route  outlined  in  Scheme  II.  Con¬ 
densation  of  a  substituted  aniline  (V)  witli  ethyl  •},4,-l- 
trifluoroacctoacctatc*  in  the  presence  of  polc  phosphoric 


SciieuE  II 


!V  IX 


iS)  J.  Hurd.jo  ail  I  \  .  C.  K.  M>  fn- 


•I  '.rjr.'ii,  30,  ■'  .I».i  r.«'>  1  * 
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T.mii.k  1 

AM'IM  VI.AIUM.  Al  I  IVI  IA 

«-l--l‘ll'KUII)VL)-J-lIllKl.Uimil.\IKTIH  l.-l-ljl  IMJI.I.NKMKTllAMlLS” 


1-CJ- 


li 

C-OCU, 


Dose,  in;;, 

(no.  cnrctl  out  ot  5  niico) 

S0(1) 


IiuTra.'*'  in  incaii  survival 
titiiv,  liaya 


i-.xpcrimvntal  Section 

Alrllili^  rti'iAr  ijrirl’lllilit'd  ill  :i  Jiirlliiiy  'i-.iii1 

liiilli  mill  lire  iiiimricclecl.  Whei-c  uiinlyses  me  iiiilii'iitfil  niily 
liy  syiiilMils  ot  liie  eleiiieiiis,  mi.ilyticiil  rcsiili.s  olmiined  for  iiiom: 
elemciits  were  williin  ±0.1' of  ihe  tlieoiel iriil  valiie.H. 

Ill  iiec'orilaiiee  willi  previous  oliserviil  ions‘>  reiriinjini;  tlie  firop- 
erlie-s  of  i;-lrifliioroiiieiliyli|iiiiioliiies,  tlie  conipoiinils  liesirilied 
herein  did  not  form  sidis  due  lo  I  lie  dei  ieii-ed  liiisieily  of  the 
(|iiiiioliiie  iiilro<;en  iiloni.  'I'lie  2-lrilliiorometliyl-4-(piiMoliiiols 
(Tiil)lc  II)  mid  2-lriHiioromeilivl-4-chloroqiiiiioliiics  (Table  III) 
were  prepared  accordiiii;  to  Dey  and  20111110.'“ 

T.a  IILE  1 1 

2-TuiyLuoitu.«  El'll  VL-l-tjui. NOLI. Nona 


G-CUj 

16(1  (11) 

7.  1 

OH 

1 

3L’I)  (0) 

7. 7 

11-^ 

64(1  (0) 

.S.5 

\ 

S-GHj 

160  (0) 

7.3 

XI 

;i'J0  (1) 

It 

YicM.  % 

Mp,  “C* 

l-'orinula*' 

640  (5) 

li-CI 

70 

271-27.7 

C,„H, CIFjN’O 

6,S-(CHa)i 

160  (0) 

S.3 

•s-ci 

5.5 

134-137 

C,oIIiCll'’,\0 

3'2(l  ('_>) 

6,S-CI- 

5.S 

ISO-ISI 

C,oH.CI;F,XO 

640  (;i) 

6,.'<-(CIb). 

0.5 

1.70-1.71 

Crdl.oF.NO 

6-CI 

160  (0) 

7 . 

“  Ueciy stall ized  from  IvtOII. 

‘  .\I1  compounds  were  analyzed 

3'.>()  (0) 

S.7 

for  C,  H,  N. 

Their  ir  spectra 

were  as 

expected.  ‘N:  c.aled. 

640  (1) 

“Tests  were  tarried  out  in  mice  infceteil  with  P.  ben/hei.'^ 
Test  results  were  supplied  by  Walter  Heed  .\rmy  Institute  of  lie- 
search,  ’Vn-shiiifttoii,  D.  C.  Eiiliatiecmeut  in  survival  time  of 
treated  animals  is  rcRarded  as  evideiiec  of  aiitimalarial  activity. 
A  compound  is  considered  active  if  the  mean  survival  lime  of  the 
treated  group  is  more  lliaii  double  the  mean  survival  time  (7.0 
±  0.5  days)  of  the  tiontri  ’  groufi;  it  is  said  to  be  curative  wlien 
the  animal  survives  up  to  •  J  dayc 


acid  gave  only  the  4-quin()liiiols  (VI).  This  reaction 
with  ethyl  acetoacetate  itself  gives  a  mixture  of  the  2- 
and  4-quinoliuols,  depending  upon  whether  the  amine 
reacts  with  the  e.ster  or  the  d-heto  group.*  The  elec¬ 
tron-withdrawing  power  of  the  trifluoromcthyl  group 
apparently  leads  to  exelu.sive  reaction  of  the  (now)  elec¬ 
tronegative  i9-keto  group  with  the  amine.*"  7’hc 
4-quinolinols  were  hrominated**  or  chlorinated*"  with 
phosphorus  oxybromidc  or  oxychloride  in  excellent 
yields.  The  4-bromoquinolines  (VH)  reacted  readily 
with  n-butyllithium  at  —3')°,  and  treatment  of  the 
resulting  lithioquinolines  with  dry  Ctb  gave  the  re¬ 
quired  cinchoninic  .acids  (IV).  The  4-chloroquinolincs 
(VIII)  were  converted  to  the  corresponding  nitriles  by 
ree-tion  with  cuprous  cyanide  in  N-mcthylpyrroli- 
doue,**  and  the  nitriles  were  then  hydrolyzed  to  the 
cinchoninic  acids. 

Biological  Data. — The  aiitimalarial  te.st'*  data  for 
the  a-(2-|)ipcridyl)-2-trifhioromethyl-4-(niinolinemeth- 
annls  arc  listed  in  Table  I.  These  eompounds  po.ssessixl 
moderate  aiitimalarial  activity  but  were  pliotoscnsitiz- 
ing.  The  unsubs!  it uted  of-2-piperidyl-2-t  rilluoromei.h- 
yl-t-quinoliiieiiiethaiiol.  however,  was  iiiaetivc.  The 
corresjiiiiidiiig  rt-(2-pyridyl)  eoiiipo.iiids  were  inactive, 
hut  did  not  cau.se  plioto.sensitization. 


(M)  K.  C.  rt-Uitnd.l,  *' I  IrtiTiwM'lir  < 'tMni»mii|.|a.''  \’.>l.  IV,  U  ilvy 

»u«l  5lnn»,  Now  ^^.rk.  N.  ^  ..  ‘i». 

(lOl  A.  S.  ftful  M.  .M.  J.  i'hrm.,  9,  }  M  t 

(11)  C.  K.  aiii|  \V.  l(.  l.awliiti,  J.  .|«i.  l.'ium.  71,  1721 

(lO'iO). 

(12)  M.  S.  \i*«niHii  aixl  H.  l’.*xlrn.  J.  thy  Chrm  .  9ft. 

(ID  r.  S.  I*.  II.  KiiMvll,  ami  L.  lUiio,  J.  Chrm..  10,  1.(1 

(1907). 


5.32;  found,  5.S2. 


Tahle  lU 

2-TKlKLUOUOMETHYLgi;iNOUNE  DLUIV.VnVES 

X 


N^T, 


U 

.X 

YielJ,  % 

Mp,  »C“ 

I-'pfmula* 

U 

Br 

80 

38-39 

C,(,II,BrF,N 

H 

CN 

63 

130-131 

CuH.F.N,' 

6-CII, 

Br 

91 

70-71 

CuH,BrF,N 

6,8-(CIb). 

Br 

9.7 

115-116 

C„IbBrFiN 

6,R-(CH,), 

Cl 

95 

99-101 

Cidl.ClF.N 

O.S-fCIlj), 

CN 

76 

126-127 

CiiH.FaNs 

8-CII, 

CN. 

65 

SO-Sl 

C„H,F>N. 

6-Cl 

Br 

90 

119-1 '20 

C.,Il,BrClF,N 

6-01 

Cl 

92 

103-104.5 

C.oIl.Cl.F.N'* 

6-Cl 

CN 

51 

142-143 

C.,H,C1F,N, 

}t-Cl 

Cl 

84 

.78..V.79.5 

CioII.CI-F.N 

S-CI 

CN 

42 

167-169 

CuII.ClF.N 

6,8-01, 

Br 

97 

75-76 

CiolbUiChFiN 

6,8-Cl. 

Cl 

88 

7.7-76 

C.oII.Cl.F.N 

6-OCU, 

Br 

92 

124-125 

C,,II,BiF,NO 

•  Reurystallized  from  EtO]I.  *  All  compounds  wen*  analyzed 
fur  C,  If,  N.  Their  ir  spectra  were  as  expected.  «  N:  cnlcd, 
12.01;  found,  12.20.  **  C:  calcd,  45.13;  found,  45.50. 

2-Trifluoronie(hyU4*bromoqiiinolinc9  (Table  III).  --  In  a 

typical  prepnralion,  a  mixture  of  2-!rillu(»romethyl-4-<piinoIin»>! 
(30  K,  0.14  mule)  ami  TOUrj  (."jT  k*  H  -  ttiuIo)  wa^  slirretl  at  I  ID® 
for  3  hr.  The  warm  mixuiro  was  puuroil  into  ic(*-\vater  (lUUI  ml), 
and  the  solid  material  was  lillerisi  olT  and  recry. sialli/.ed  from 

Eton,  yield  31  j;. 

2““Trilluorome(hylcinrhonuuc  Arids  (Table  IV).  A.  In  a 
typical  example,  a  sohititni  of  4-hromo-2-(ri/luoromcthvl({iii>iolinc 
(55  K,  0.2  Tnole)  in  dry  clher  (TiOO  ml)  wa.s  aildtsi  over  15  min  to 
an  Kl*(>  solution  (»f  ri-ihd.i  (prepaix*d  fri»in  3.5  of  I.i  wire  and 
3.5  K,  0-2.5  mt*le,  of  N-Unltr\  .-liired  iindfr  N.*  al  fi»r  20  nun, 

and  wa.<  then  with  vii'oniii.-t  .’“liinni!,  tmto  }»'*\vijvr(‘tj 

solid  .\flcr  removal  of  cllicr,  Ihc  rc*“ltiuc  wa-s  diwsuht'tl  in 

1(3  >  and  the  aciil  pria-ipitafed  l>\’  carefid  af  uilfif.il  ion  u  il  Ii  .\rl  )|  1. 
The  nillcclixl  M»lid  wa^  ie«  ly'^ialh/tsl  from  yield  3il 

II,-- The  4h  hloi««|uinolincs  vsere  coiivcnial  h»  the  l-« m- 
ehoiiinotiitnh*s  ('redtit'  111)  li>  the  mot  hod  of  Nc\Mnaii  ahd 
liodcu.*’  In  a  typical  hydroly.'i.'.,  a  mixiiiie  of  S  inei hyl-J- 


•V 


T\i.i.i.  JV 

^-TuirL.UUUUMKTIlYLgUINDUNt^CAUUUXYUi;  Aciuu 

con 


It 

MctlltKl 

Vwi.i. 

.Mp.  ”t,* 

i'lirittitla’ 

H 

A,B 

05,  51 

i;)6-i'.)7 

(  MilTfiFjNO; 

t>-OHa 

A 

67 

21'i-216 

CidljF.NO. 

8-CII, 

B 

51 

11H>-200 

CuH.K.NO, 

o,s-(cn,), 

A,B 

l>2, 65 

224-220 

C„n,.FiNtb 

ll-CI 

A,B 

72.  7-; 

220-227 

CnllsC’ll'jNO..' 

S-Cl 

B 

IS 

210-212 

CulUClFjNO,* 

O-OCII, 

A 

63 

238-230 

C.dl.FA'O. 

•  Yield  frtmi  seqiienco  B  is  bsstMi  on  the  startiiiK  4-elilon>- 
(liiinuliiies.  ‘  licervstiillized  from  ElOAe.  ‘  Sec  f<Hitnolo  li, 
Table  III.  ^  C: .  caled,  47. Od;  futiiid,  -ir.dO.  ‘  No  N  aiiidysis. 


Table  V 

2-TmKLUOllOMETllYL-l-PVniUOVLgUlNOLINES 


It 

VwlJ.  ‘3, 

.Mp.  “C 

Formula 

Atiulj'aes 

11 

03 

130-132 

CmMjKzNsO 

C,  II.  N 

&-c:h, 

00 

125-120 

c„n„i',N,(.) 

C,  H 

S-CH, 

til 

08-00 

C„n„K,N,0 

C,  H.  N 

6,8-(CU,), 

73 

110-120 

CuHijhsNjO 

C,1I 

ti-Cl 

48 

152-153 

C,.n,ClK,N,t) 

C,H 

8-CI 

31 

ntl-117 

('„M,(.'IF,N.() 

0,  II 

6,8-Cl, 

34 

138-130 

C„H,CI,F,NsO 

C,  H.  N 

C-OCII, 

07 

132-133 

ColInF,N,0, 

C.  II,  N 

'  necrystallized  from  EtOII. 

trifluoromclbyleinelioiiiiioiiitrile  ('i.'i.li  it,  O.l  mole)  and  a  soliilion 
of  NaOn  (I'i  K,  ((.;i  mole)  in  1IA>  (ol)  nil)  and  KtOlI  (fJO  ml) 
ws.>i  stirred  nndor  reflux  for  12  hr.  The  solnlion  was  evaporated 
to  drvTie.s--,  .and  the  residue  w.as  dk-ailved  in  lIjO  and  filtered 
throiiKh  Celile.  The  clear  filtrate  wn.s  acidified  by  dropwisc 
adilition  of  Act  HI,  and  ihi'  w  hite  preci|iitalo  wa.s  colleetial  and 
rceryslallizeil  from  Ett).\c,  yield  20  r. 

2-P)rid)l  4-<iuinolyl  Ketone.s  (Table  V). — To  an  ethereal 
solution  of  n-bntyllilhinni  tO.tl.'i  mole)  at  — tltC  w;ls  ailded  rapidly 
2-bromopyridine  (S  k,  O.tl.'i  mole),  and  the  brown  mixture  was 
•stirred  at  — till”  for  1  hr.  I'inely  powilcrcd  l'i-inelhoxy-2-lri- 
f1nontmeth>'lcinchoninic  acid  t.'i.-l  ft,  tt.02  mole)  was  addisl  all  at. 
once  and  the  mixlnrc  wa-  'linnl  at  —lilt''  for  2  hr.  It.  wa.s  al- 
lowtsl  to  wtirm  to  mom  Icinpiralnre  and  then  hidrolyzed  by 
addition  of  Ibf).  The  ether  layer  wa.s dried  t.\l;;St)4)anddi.stilled 


Table  VI 

2-Tuiiliju1iu»ietiiylviui;»oline-4-metiianol  Dtuiv.vn>La 


CHOn.X 


Vit'id,  Uct'ostn 


u 

X“ 

r'o 

Mp.  ®C 

advent 

Formula'' 

11 

Pip 

50 

254-255 

EtOli 

CitHnFiNjO*  (ICI 

u 

Pvr 

so 

ii5>no 

MeOll 

CiiHuFiNsO 

6-Cll» 

I'ip 

tiO 

254-256 

EiOI{ 

CnUi»Piy?OHCl 

lU'ilt 

Pyr 

01 

130-140 

Eton 

(‘itMijFiNtO 

tu:iii 

Pip 

150 

284-286 

Eton 

CnUiiKjNrO-  IICl 

Pyr 

100 

120-122 

McOH- 

CiHi 

CiillijFjNiO 

Pip 

55 

270-280 

Eton 

Ci.lI-iFiN’O-  IlCl 

6,8-(Cn*)j 

Pyr 

SO 

128-120 

MeOn- 

Ciiii 

6-CI 

Pip 

45 

26.'}- 266 

EtOH 

CnHiiCII 

6-CI 

Pyr 

80 

110-150 

ElOU-pelr 

CkUidCIFjNiO 

S-Cl 

Pip 

■J8 

248-250 

EtOU 

CiiUiiCiFiXiO-  licr 

8-C! 

Pyr 

TS 

124-125 

MeOH- 

('•Hi 

CnHuClFi.VO 

Pip 

03 

262-264 

EtOU 

C«Mi*Cl*FjNrOIlCl 

u.a-cu 

Pyr 

138-139 

KtOH-petr 

O-OCIU 

Pip 

52 

241-242 

Eton 

CnHi.F)N?0,-HCl 

d-ocih 

Pyr 

100 

172-173 

M^OJI 

CjtHuFjN-Oj 

•  Pip  = 

=  2-l)ipcridyl; 

Pyr  = 

2-pyridyl. 

*  See  footnule  < 

Tabic  III. 

•N: 

caled. 

,.7.35;  found,  7.80. 

^Bp  3(H)0®. 

to  give  a  yellow  solid,  which  was  recrystallizcd  from  EtOH  lus 
yellow  needles,  yield  4.7  g. 

a-' 2-PiperidyI)-2-trifluoromethj-l-4.quinolincmelhanol8  (Table 
VI). — A  .solution  of  (J-methoxy-2-tri(luoromcthyl”l-quinolyl  2- 
pyrid.vl  ketone  (4  g)  in  EtOlI  (2011  ml)  eontaining  1  molar  etpiiv 
of  HCl  was  shaken  with  PlOj  (200  mg)  at.  2.S  kg/cm*  under  Ifj. 
Tlie  reduction  was  stopped  when  4  equiv  of  llj  had  been  idisorbed ; 
the  catalyst  was  filtered  oil,  and  the  residue  was  concentrated 
until  crystallization  began.  Hecrystallization  from  EtOU  gave 
white  needles,  yield  2.2  g. 

a-(2-Pyridyl)>2-lrifluoromelhyl-4-quinolinemethani>ls  (Table 
VI). — NaBITr  (0.2G  g,  0.1)07  mole)  was  added  portionwise  to  a 
stirred  solution  of  t>-melhoxy-2-triHuoromethyl-4-<iuinolyl  2- 
pyridyl  ketone  (2.2  g,  0.007  mole)  in  MetlU  (200  ml),  aiwl  the 
mixture  was  stirred  at  nsnn  temperature  for  2  hr.  .MeOII  was 
removed  under  reduced  pressure  and  the  re.sidne  was  taken  up 
in  ether,  washed  (ll;l)).  and  drietl  (.MgSlIi).  The  ether  was 
distilled,  and  the  re.sidne  was  rccrystallizeil  from  .Met  HI,  yield 

2.3  g. 

Acknowledj;nu*nt.— T'liLs  sUuly  lots  prolilotl  Ifoni 
frotiueiit  tiinl  liolitliil  ili.sL'U.ssioiis  willi  rnil'c.s.s(if  U.  !■), 

Ltilz  ttiiti  Drs.  I).  W.  Ihiykiii,  ,Ir.,  oml  .V.  K.  ruU'l  of 
the  University  of  Virj;iiii;i. 
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,1.  OiiNMACiiT,^  A.  11.  Patel,-  and  R.  E.  Lutz* 

Drptiriim  nl  of  Chrmistrif,  V niirrsHit  of  Virginia^  Cfuirlolti'Svillc,  Vinjinia  22U01 
Ueccived  April  12^  1971 


The  2,6-,  2,7-,  :viul  2,S-l)Ls(tiitUi«)rumotliyl)-af-(2-pi|)eritlyl)qnin<)IicicimM.hiun»Is,  utid  Uie  C-nielhoxy  derivative 
of  the  latter,  have  heeu  syllthc^•i/ed  from  the  appropriate  4-qiunoI(Mio>,  through  the  4-brf>mo((iiiiiolincs,  Cl)> 
ea» boxy lat ions  of  the  4-Li  derivatives,  additions  of  'i-PyrLi.  and  I!,.  1*1  rciiuetions  of  the  resulting  pyridyl  ketones. 
An  attempt  to  obtain  the  J.Vlvisitritluoromelhyl)  analo;;  utilized  the  corre.'.poiidin"  4-(piinolone  formed  as  :i  by¬ 
product  in  the  synthesis  of  the  2,7  isomer;  addition  of  the  4-Li  derivative  to  2-pyriilaldehyde  gave  the  cr-pyridyi- 
methanol,  but  suliscquent  Mr  I’t  reduction  of  this  Rave  only  the  4-dihydri»qiiinoloiie-ar-(2-piperidyl)melhanol. 


The  a-(2-piperi(lyl)-‘J-tiifluoromelhyl-4-qiiiiiorme- 
nietliiinols  carrying  Ot'Hj,  C’lL,  or  Cl  in  positions  0 
or  S  l>ave  consi.stontly  sliowii  only  nioclorate  or  .sliftht 
nntimalarial  activities  ajtainst  Plasiiiudium  bevghei  in 
mice,  uiul  tl\ey  were  al.so  moderately  pliototo.xic.^* 
The  synthesi.s  of  the  t.’,S-his(trifhloromethyl)  analog, 
1,  begun  before  decision  had  been  ma<le  to  terminate 
work  in  thi.<  series,  was  neverlhele.ss  eompleteiP'  for 
comparison  with  the  d-phenanthiene  amino  alcohols 
where  3,(>-disnbsti*nti(it',  of  Cl's  groups  had  brought  a 
very  considerahie  increa.se  in  antimalarial  activity.* 
When  this  eom()d  1  proved  to  be  curative  at  20 
n,,r/kg>J-5 and  relatively  nonpliotoloxic,''*'’^  the  syntliesis 
of  the  '2,7  and  2,(i  analogs  3  and  4  wore  undertaken  to 
initiate  evaluation  of  the  nharmacological  efl'eots  of 
dilTerent  nuclear  po.silion.s  of  2  or  more  td's  gronirs 
witli  or  without  additional  substituents. 


1  2 


Four  target  drugs  1-4  were  .synthesized  each  in  4 
steps  from  the  corresponding  4-(iuinoloncs  5a-5d  by 
adaptations  of  known  proccilnrcs,’'^  as  follows.  Con¬ 
version  by  POltfj  into  tlic  4-bromo(iiiinolines  6a-6d 

(I)  (m)  Till#  Nvork  ujt-  liv  ihr  U.  S.  \rmv  MrtJiral  Ue!»r»rrli 

ftn<l  nf  iLn  .*siirp«'«)n  No 

DA-IK.1  U.i- M  H.  r.  !  Ill/,  Ifuspoii'stl-lc  1  n  s  r-f  irtif  Ilf .  pii  I'lin- 

tniiulion  No.  '.P/7  of  tlo*  \ririv  U»"*i-nrrli  I'roirtitfii  mh  tr)  Tre 

•enteil  in  iiart  «l  i’  *-  Souiln  st  Ui'iro'iifil  Nmonmn  <'lirni»rnl  S.if-»i»rv 
]{ici>ni'inij.  \'!\  ,  Si'\  I  m1'  Ahiiinal'n'il  (p«f  r<-iiU<, 

I  >v  I  l>r  Wa’tiT  .\tiii>  I  »i' '  il  iilP  of  If  li. 

CJ)  I'oatiliKl  aMt  ir.  i ,  \  ....-Tilr- 

(.11  (fli  l{  M  I’.:,  li-i  .m.l  \  /.  U../  (  / ,  m  1|.  .'li;  (h> 

.\.  R .  I’atpl.  <  ■.  .1 .  <  Hi niti.i.  i't .  I  >  I*  (  lot, If  I ,  \ .  1 1 ,  f  *1  "'•Hi  nn'l  K  I . .  I  uf ». 

H,  IHH  ( l'.«r  1  •  I «  j  I  *  \\ .  IH  i  \  km,  \.  |{.  rm  «'l.  afi'l  R .  !•-.  I.'uz,  11, 

;»7.l  (I’ifiH). 

(4)  i:.  .\.  .NcmIiIT.  .  r  ,  III  i  ri-i  at.iUoti 

(.•i)  T.  S.  (t.s.l.  I»e.  r.  It.  H-iss.  ll.  «n.|  1..  J.  Cfo  m  10.  Ill 

.  H#07J. 

t»»  \V,  K.  Hoi  *!«•  uni  I*  I'l./.,  11.  iidi  1 1 

(7)  H.  an  I  M.  .M .  f.  ff.i.  -r-.-t.  .  J.  ill  Ph;.’’,). 


and  CO;  carboxyl.ation  of  the  4-Li  derivative  gave  cin- 
choninic  acids  7a-7d.  -Addition  of  2-PyrLi  gave  the 
pyridyl  ketones  9a -9d,  but  only  9a,b  were  obtained  in 
good  yields;  9d  was  best  obtained  through  the  ester 
8d.  Reduct  ions  with  H;/Pt  gave  good  yields  of  1  and 
2,  but  mediocre  yields  of  3  and  4. 


0 


5a— Se 


POUr, 


QCOOMe 
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Q  =  substituted  4-quiiiolvl;  Pvf  =  2-pyridyI;  8,  R  =  8-CFi; 
b,  R  =  8-CK.-C-O.Me;  c  R  ='7-CF,;  (1,  R  =  6-CF,;  e,  R  =• 
.VCF, 


Tlie  4-quinolonps  5a  5e  were  obtained  bj’  PPA  con¬ 
densation  of  the  iippropriiite  trifluoromethylaniliae 
(10)  .and  ethyl  4,4,4-triHuoroacptoacetate  in  adaptidion 
of  previously  deseribed  procedures.’*'’  However,  3-lri- 
fluoromethylaniline  gave  a  mixture  of  2,7-  and  2,5-bis- 


10 


(trifluoromethyl)quinolones,  5c  and  5e;  this  was  best 
converted  directly  to  a  mixture  of  the  4-hromo  deriv¬ 
atives,  at  which  point  it  was  .separated  into  6c  and  Ce. 

The  .addition  of  2-PyrLi  to  2,t)-bis(trinuoromethyl)- 
choninic  acid  (7d)  gave,  besides  27’’p  of  the  pyridyl 
ketone  9d,  a  0(1;,  yield  of  a  second  product  to  wliicli  tlie 
structure  11  is  assigned  on  the  basis  of  anal,  and  ir,  iimr, 
and  nui.s.s  spectra.  The  latter  indicated  formation  of 
a  fragment  of  relative  intensity  100  corre.sponding  to 
lo.ss  of  Hn,  and  anotlier  of  32  corresponding  to  loss  of 
I’yr. 

The  form.-ilmn  of  11  is  nausonahly  interpreted  in 
terms  of  rcvcrsihle  .\licliael  addition  of  2-PyrI.i  to  tlie 
Li  carboxylalc  of  7d  to  give  dianion  12,  siibse(inent  lo.ss 
of  Cth  giving  the  new  dianion  13,  followed  by  C-alkyl- 
ation  by  llnltr  present  in  the  reagent  to  give  the  mono¬ 
anion  of  II,  It  may  be  signilleant  tliat  in  the  PyrLi 
reaction  with  ester  8d,  11  was  not  detected  as  a  jirodiict ; 
and  the  pyridyl  ketone  9d  \<as  obtained  in  o.'i'  yield. 

In  utilizing  the  limited  amount  of  2,.')-bi,s(tii(luoro- 
inethyl)-4-qninolone  (.Ic).  produeed  in  tlie  syntlie.-.is 
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of  tlie  isomers  from  :<-(  riffiioroini't  liylnitiliiic,  it  was 
foarpd  tliat  the  I'vrI.i  ailditioii  miiilii  Ix’  tm|t(‘<fcif  l)v 
steric  I'lTpcIs  of  tlu'  o  siifr-litiu'tit .  ('oii'i  t|iU‘iitly  lliis 
i|Uiiiolonr  was  I'oiiVi'itt'd  tliroiiuli  tiic  f-hromotiiiitioliiic 
6e  to  lli(‘  I.i  derivative  wldeli  was  ailded  siieeessfiilly  to 
■i-pyriilaldeli,\  ale,  niviiin  tlie  p\  ridv  I  aleolii>l  H  (:u''i ) 
after  tedious  eliromatotirapliie  work-up.  I'lifortn- 
iiittely,  c;italytie  liydro^'eiiatioii  of  tiiis  ptve  ttiediliydro- 
(piiiiolitie  wllieli  is  itresuiued  to  be  <>-(2-pii>erid.\|)- 
■-’.•Vbi.s(trifluorom('tliyli- 1  .(-tfiiix  tiro-d-tiuinoliiK'inetli- 
ituolHC^l  (IJi;  nmr;  4  H.  ('Ncliaiitieafile  f>y  Dd)). 
Possibly  tills  overreduct  ion  was  facilitated  by  the 
:ip|>rcciabli‘  releasi*  of  sterie  si  ruin  in  tlie  (|uinoline  4..V 
arou|i  nonbonded  ititeraclion  wliicli,  conversely,  wotild 
ill  .some  decree  opjiose  the  ollierwise  ftteile  oxidation  of 
tile  diliydroi|uinoline  to  the  (|uiiioiine. 

It  is  notewortliy  tliat  all  of  tlu'  reductions,  of  the  four 
■J-pvridvl  ketones  9a  9d  tiiul  also  the 'J-pvndv(mel  lianol 
14,  were  in  the  main  stereospeeilic,  civinc  in  each  ease 
its  the  isolated  pure  product  one  only  of  the  theoretically 
possible  diastereoisomei's  (lacematt's).  It  is  hoped  that 
the  stereoi.somcr  of  1  will  be  isolatetl  in  the  larce  scale 
synthesis  now  under  wax'.'  and  that  ir  and  timr  study 
will  lead  to  conlicurational  and  coiiforniat ioieil  assicn- 
ments,  both  here  and.  In  analocy.  in  other  case.s  where 
only  one  form  has  been  oblainetl. 
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I’Apre— eti  as  inctra-es  iii  incati  survival  times,  in  davs,  .and 
"  iiiiinliers  of  rules  [('  —  ruresi,  in  mire.  A  rumjrd  i-  l•.Ml- 
.-irleiasl  to  lie  active  if  the  mean  survival  time  of  tlie  treateii 
Croii|)  is  more  Ilian  iloutile  that  of  the  ('ontrol  croup  (7.0  i  ()..’i 
rlays);  ami  it  is  said  lo  he  riirative  when  the  aniimd  survives  up 
to  l»  tlavs.  *■  Also  active  at  I'Jtt  me  he  aeainsi  P.  galtinacium 
in  chirks. ■'  The  coi  re'()iindine  iJ-|iyridyl  ketone  was  inac¬ 
tive  at  040  mg/kg.  '  See  ref  Id  and  ref  b. 

I',  hci  f/lii't  in  mici’  at  liiO  me,  kg  or  low  er,  ;md  to  compare 
very  favorably  with  the  ij.ti-tlisnbstituted  y-phenan- 
tlirene  amino  aleohols.  *  I'lirtlieniiore,  thr-  photo¬ 
toxicities  of  these  comfids  were  relatively  low.'**''’ 
'I'lio  most  active  of  tliese.  the  ll.S-bisfirifliioronietliyl) 
eoniixl.  1.  whieli  wtis  enrativeeat  20  me- kp,  lias  now 
bi'cii  piepared  on  a  l.arce  sc.ile'  ;ind  is  beinp  evahialed 
further  with  (tromisinp  results. 

'I’he  one  dihyiirotpiinoline  a-f’2-pij>eridyl)methanol 
(15)  with  2,.'>-bis(trifluorometh\l)  prouits  obtained. 
provTil  to  be  in.ielive  lou.arij  hfn/lK’i  in  mice. '**■■'’ 
Ucctiuse  of  the  snsi>icion  formerly  heltP  ’  that  there 
miphl  be  a  reltition  between  filiotoloxicity  aiirl  tiv 
absorpt ivities,  these  values  have  been  as.sembled  in 
Table  II. 
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Experimental  Results’" 

5-Mcthox>-2-nitrohrn/.otrilluori(U‘,  inp  .>()  ilii./'  lup 

pirptl  ill  ,  virM  liy  n-IIu\in>c  ii  miIm  of  ')-rliloiu->-hitri)- 
iMMiztitriiliH'i  itir  iii  K<  M  (  miIii  pi  In  ‘ 

5-Molhoxy-2-aminobt*n/.olril!uoruU'  i  lOb)  w  proju!  h\ 
Ii nf  ihi*  unn»  rnnipii  (  n.  O.IP*)  niolc) 

w  lib  nr  I  IM  ([).  ir>  )  in  -OP  nil  "f  Mi't  Ml  (n  111  ).  'I'lu*  yiclti 
•»f  pniiluri  wti'*  2  i;  (S'.P,  ).  Itp  PT  PS®  pi  nniO.  'riu* 

bvilnubltH i«lr  nvjin  t«m  i  vs1»I  frnin  l^^(lll:  inp  ®  ili***. 

toil/.  aMI  .ClI'.NOK’.  II,  N. 

<)uinolonc*s  "m  .k*.  bromi)ijuii>oIin«*s  etnehoninir  aciiN 

7i  7tl.  p> ri(l>  1  ki'loiu"'' 9u  Uil.itntl  ft-t  2-pvpi’riil>  I  mclhanols  1  4. 
Hiul  ll>  NM'M*  pn*|Ml  bs  jnl.-ipi  :ti  It 'll-  III  pU’Vit  iii-'l\  ilr’wfril  if«l  pin- 
•  Spni  ilir  immioi  v;u  imiu  t-'  :ii  c  li-iril  ni  'rnMr  III  :ni‘i  m 
llu'  ft*ll«»\vntu  p.iijiiii  ipli" 

t*»)  Ih  |{ .  \  1  iitfl  \  I  Pmi M  k  13 .  17  .  l 'iTo I  Hh'l  rt'fs  t  1 1 i-.l , 

tlOl  r*;!*  I'ln' **»i  t  <•1-1  tiiiii- I  n  luff  ftir  *1 1  n.  i  ui  .tl 

mill  f:ini|>*»u(\  in  niln-f  «:«-«•«  I  ri'*  r-tn.*  ri» »  •' *1  n*-*** 
|l..nt,:is  !ij.|.:tt  tt.|s  f«i»  II, ;■  ir  1‘ifhin  l  ItM.  f  .1.(7  niii'.  Mit.*.  :,i 

ri  it  ^*11.  ni.isw  vi  roL’t’dl'Ii  I'  tcMt  (>l.  i  ••,tnul  m-s 

•  4  lUM  ii  :il<  I  l.nl*  In  •  >t  t  '  «'f  f  I  (  t  n  it  >,  (»i  r  I  *  •  ’  , 
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I’ip  -  pipcridyl. 

lieciA^lM  Milvciil,  or  otlici 

■  piir.'ficatii.ii  iiiclhod.-. 

arc  iiidicau  d:  *  l.'lOIf. 

'MeCS. 

•  IloxftHv.  (’«U».  ^  ( ’ulun'n  clwonuUo^.  ^  •  MeOll.  ^  Mo  ('<).  *  YioUi  of  rrutU*  rcrti  titkn  pnKhici  whiih  was  (jinu  tly 

in  the  next  step.  ‘  C<mld  not  ho  fully  >opti :  total  yield  mixt-  after  eiy.^tii  from  litOII,  7H'  , .  ”*  Yield  of  pure  inateri.il  fnun  a  inixt  of 

5c  and  5c.  "  Yield  from  the  luitl  7d.  “  Yield  fidn»  the  ester  8d.  r  Anal,  were  within  for  C,  H,  N  or  «  for  (\  M.  '  nm  -27, 

242,  3.>4(«“»  2.14,  0.0,  :i.l). 


6*Methoxy-2,8*bisttrllluorometh>I)-4-quinolone  (Sb)  wxs  puvi. 

fied  by  reery.Ntn  from  C'^IU  ratlier  t  lian  the  oftcMi  less  effeelivc 
soln  in  ba.se  and  ppln  by  acid.  ‘  ^ 

2,5*  and  2,7«Uis(trinuorumethyl  )>4>bronioquinulines  (6e.c. ) 

A  mixture  of  2.5-  and  2.7-bisi  iiifluorometliyh- |-{ponol«»iies  (!V.l.2 
(f,  0.14  mole;  recrystd  from  l^tOH),  and  I’tMhj  (57  f;,  02  mole\ 
wa.s  slincfl  at  140®  h»r  '»  hr  and  poured  int<i  iec  lift).  The 
product  wa.s  extd  with  ClI  C'l'  and  ie<  i  vstd  fiiun  KiOIl, 
pure  6c  t»i0.17  g,  Oil'.i),  inj)  10l-U)t»°.  'I'he  re>ulue  obld  u|M»n 
evapn  of  the  KtOH  licpiors  (15.1!1  n,  d2^7  ).  "ns  chroinato^d  on  a 
5'Cm  column  of  1  of  Wca’lni  neiitial  alunnn:i  (netivity  no.  1). 
Eluting  with  hoxnne  iimi  1,  2,  5,  ami  10*'^  ben/eue  hexane  gave 
1.84  g  of  nddtil  Gc  ( t(»tal  yiehl  57' ,  ),  8. Tit  g  ( I  S' ,  )  nf  6c,  mp  47- 
50®,  and  a  small  (pianlity  of  .i  iiunI  of  these. 

6-Me(hoxy-2,8-bisf(rilhioromc(hyl}cinch»ninic  Acid  (7b). 
The  rcquiiet!  4-lJ  <lenvaliv«'  was  piepd  by  aildn  of  the  very 
slightly  Et j(  >-M)l  4-Hr  <leriv  6h  to  a  >ligfu  exee'^s  <if  HnKi  in  aiiliyai 
Kt«<)  and  stirring  for  2.5  hr.  iViuring  (he  (ion  mix!  onto  <h'y 
powdered  (‘O^  gave  7b  <57'  ,  \  inp  2lti  Jls**.  A  (leirease  in  the 
prepn  time  of  the  l.i  i-oinpd  l(>i|  to  a  dencaM*  in  the  \  ield  of  7b 
and  a  <'orri'^pondnig  on  MM>e  in  KM  ovt-u'd  (ih. 

Methyl  2,6-bisi trifluoromethyl  cinchuninute  < 8(1)  was  pie{id  lu 

(plant  N  U'ld  by  l.')>ioiii  i  iIIiIXmo'  ■  tl  m  Md  )]  1  '•oioi  •!  Viiidt*  arid  I  hloi^ 

iih’  w  liM  Ij  li:i' I  brr!i  |»i  e|*d  b\  I  In*  ira*  I  loll  i(f  7d  w  M  1>  S( )(  '1 .  (2  hi  ). 

i>-i2-ryrid>|  1-2,6-  and  -2,7-hls'!rilhiorome(hyl '-4-(niinoly!  ke¬ 


tones  (9c,d)  were  isolated  by  eolumn  cludmalog  (Klorisil. 
(-IK'h  .'ts  ehieni )  and  r(*(T\>id  from  I'ltOH.  Conen  of  iecry>tn 
li(pHM-s  from  9d  yielded  11  ((>'  ,').  pale  yellow:  ir  fKlh’)  dl75 
em-'  (MI);  nmr  (Cl  K 'h -I  d  0.00  (>,  J,  Ml),  S.liO 

(m,  I),  7.61  <m.  1),  7.12  (m,  5),  5.00  (s,  I,  II-:;),  2.2  (m,  2),  0.05 
(in,  7);  ma>s  .spre  (70  e\")  in  c  (rel  iiiicnsitv)  400  (2),  .bsj  (5), 
34:t  (100), :i22  cvj), ;;od  (4),  27;;  i  lO), 7s  rjo). ' 

a-(2-Pyridyl)-2,5-bis((ritUioromethyI  w4-quinotineme(hanuI 
(14).  A  of  ti.-l  g  (O.OO  mole)  of  2't)\  ridaldehyde  in  40  ml  (*f 
anhyd  Ki4t  was  added  dropwisp  at  —70®  nndei  to  a  stined 
Kt4>  soil!  (150  ml)  of  2,5-bis(tri(lnonmiethyl)- l-nuinolyUitbium 
[fi'oin  T.O:!  g  (0.02:;  mole)  of  6e  and  17.2  g  (0,05  mole)  of  22'  , 
Ihil/i  in  hexane  soln),  with  stirring  for  an  mldnl  2  !o.  .\ftei- 
hydrolysis  the  I'.tA)  layer  was  evapd  to  diAiie.vs,  and  (he  ie>idue 
wa.>  rhroinaiogd  on  4t)0  g  of  Klorisil  ((V.IU  as  eliieiu  V  'The 
enule  (»il  <»l>(d  was  rec  ryst  from  hexane,  3. 61  g  of  14  (l.in',  mp 
i».5  10.!®.  Stihlimalioii  at  70®  (0.05  mm)  relmned  it. 10  g  (;>7‘  ,  ), 
111(1  102  105®. 

The  I{isMrifluoromelh}l  >-,)-/2-piperidyl  '•4-quin()linemelhanoIs 
(1  4)  and  the  5-Triniioromelhyl-l, 4-dihydro  Derivative  '15'. 
*rhe  ratalytn*  h> dn •geiiat loii^  of  9a  9d  .iiid  (rf  14  urn-  rauic*! 
out  by  |»ubh''i»ed  (aorednre  in  l.ttlll  wilh  lOt),  '  Atiei  lihri- 
liun  ihiMOgli  ('etiM'.  llo‘  KttlH  wM"  vioainm  evap.l  (  lodc  ;! 
and  4  were  loili.div  pimlic«l  by  1 1  il  in  at  l•*ll  «»f  ilo*  icvidoe  wiih 
I'.t  1 1  and  till  I  at  imm 
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Pai-'t:  5.  5-  Quinoline  AminoalcohoLs  . 
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Aiiliniiilariuls.  3.  a-Dil>utylaniiiioinelliyl-  and 
rt-(2-  ’*i|>cri<Iyl)-3-’C|iiinoliii<Mnelhan<)ls‘ 

jojrn^i  oi  Mediciual  Cheniisiry.  14.  IV 

CiKis  J.  OiiN.MAi’iu',  Jii.,-'*  Kheddv  Davis,-"  and  liouEUT  L.  l  urz* 
Dipartmnit  nj  (.'/icnii'.s/r;/,  Vnivirsity  of  Virginia,  Cluirlolirsnilr,  Virginia  S2H01 
Itccriveil  June  2o,  t'J'O 


t«-ili:ilkyl:iiiiiM()nu‘(liyl-.'>-(iuiiioliii<'tiielltaii(>ls  willioiil  '2  .siihsliliioiils  were  synllicsi/.cJ  from  4-quiiioloiic- 
li-carboxylii'  >‘stois,  liy  c  onversions  into  Uie4-c!iloro  esters  aiui  reductive  ■l-cleehlnrinal  inns,  and  tltence  tlirnciRli  the 
acids,  diazoinetliyl  ketones,  and  epoxides.  Alleinpis  to  prepare  o-(J-pii)eridyl)  analot;s  involved  complications 
due  to  nuclear  additions  of  iJ-pyridyllilhiuin  and  non-selectivity  in  liydroi'enations  of  the  pyridyl  ketones.  One 
example,  a-(--piperidyl)-ti,.S-dimethyl-d-q\iinolinemethanol,  fortuitously,  was  produced  by  l’t-H2  on  4-chloro- 
O,!i-dimethyl-d-(iuinolyl  2-pyridyl  ketone  (a  diasleroisomcrie  mixture).  These  :{-amino  alcohols  were  inactive 
against  f'fasmodmm  (arf/fiei  in  mice. 


1(1  coiifiiiuiitioii  of  tin.'  .soairli  for  improved  aiitinia- 
Itiriiils,  eight  new  a-amiiiottlkyl-lf-tniiiiolineinethanols 
without  '2  sub.stituteiil.s,*''  1-3,  have  heeii  .synthesized 
under  the  prognnn  of  moving  the  amino  aleoltol  group 
away  from  the  4  loctition  in  tpiiniiie  and  its  many  .syn¬ 
thetic  analogs.  The  liope  was  to  finrl  tictive  drugs  witli 
a  minimum  of  the  jihototoxicity  so  cotnmon  to  tlie 
■2-aryl-4-amino  alcohols.  .Vs  features  of  possible  si.gnili- 
cance,  these  cotnpounds  hick  the  (lutisiconjugation  of 
the  amino  tdcohol  group  with  the  ()uinoline  nuclear 
C~N— C  system  whicn  is  involved  in  the  4-quinoline 
amino  alcohol  series,  ;ind  they  have  two  rtifhcr  than 
three  nuclear  carbons  intervening  bet'veen  the  (luinoline 
N  and  tiio  amino  aleoltol  grotip. 


obtainable  by  eondcnstilion  of  tlie  appropritite  aniline 
with  ethoxymethylenemalonatc  ester.’  Six  4-c!iloro 
esters  5a-f  were  madt'  fro.n  1he.se  by  the  action  of  I’OC’h. 

Utaluctive  4-dechlorinalion.s  of  5  to  6  were  accom¬ 
plished  by  variations  of  previously  rejiorted  liydro- 
genolyses,  using  I’d-C*  or  Haney  Xi’  as  catalyst.  In 
four  etises,  5a,  c,  d,  andf.  the  dechlorinations  proceeded 
well  using  10%  IM-C  in  glacial  AcOlI  at  oO".  How¬ 
ever,  5e  under  these  conditions  gave  low  and  nonrepro- 
duciblc  yields  of  6e  along  witli  an  overreduction  prod¬ 
uct,  the  1,4-dihydroquinoline  7e;  and  when  the  I’d-C 
naluction  was  carried  out  in  ethtinolic  KOIl  at  00°  the 
tlihydroquinoline  7e  hecame  the  chief  product  (Ol'^c). 
This  dihydro  compound  7e  in  a  second  step  underwent 


The  starling  materials  for  1he.se  synthesis  were  the 
4-<iuinok>ne-3-carboxylic  esteisi  4a  -g  which  were  etisily 
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S  dehydrogenation  in  good  yielil  to  the  desired  3-c;irb- 
cthoxyqninoline  6e. 

Attempted  I’d-C  and  Ituncy  Xi  4-monodehalogena- 
tion  of  the  4,(>,.S-lrichloro  derivative  5b  was  unsncces.s- 
ful.  However.  XalUH  reducliim  of  5b  in  eold  J-mv- 
thiixyelhanol  gave  the  dihydro-4-dehalugenated  ester  7b 
(3!1'’{ )  along  with  l.tl.S-triehlnro-ll-qninolineniethaniil 
pSb),  a-resull  run.^islent  wit h  piihlislied  observal inns,' 

(ii)  fa)  f'.  i'.  I’riiT  anil  If.  M.  Ifoliprt^.  J.  iMi*r.  Chrm.  Sor  ,  6S,  1201 
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.Sub.scHiui-iit  S  <I(‘liyili'()iii'ii:Ui(iii  (if  7b  llu*  dfsircd 
(liiiiiuliiio  6b  , ). 

ItUcrrstiiif'ly,  XalflP  in  J-iiu'tluisV(^‘t!inn(i|  (lid  imt 
il(.-!i.;luui  i!al(  O.S-dMr.c!  Iiyl- 1-(  lildrd-o-carlx'llioxjaiuin- 
oliiic  but  instead  bniuj;!.:  ab  s.,  :v . liic! idii  of  tlu' d-oarb- 
ethoxy  ftioui)  to  tlu'  nu-tUanol  Sc  (.‘iM' 

a-Ui-/(-bu(yluiniiiuinetl)yl-,‘i-quinolincnic(liaiio(s. — 
Seven  of  these,  lb  e,  niid  2b,  e,  were  pi'eiiared  by  ad¬ 
aptations  ol  tlie  standaid  sehenK;.'  'Die  d-earbel  hoxy- 
■l-(iiunolones  and  (luinolines  •lb-e,i>  and  6b.d,e  were  con¬ 
verted  into  the  acids  ilb-c.g  and  llb.d.e  and  then  by 
SOCb  into  the  acid  cliloride.s  lOb-e.g  and  12b, d,e. 
D^IF  was  rc(iuir('d  as  catalyst  in  tlie  latter  reaction  with 
the  quinolones.  Diazomethylations  of  the  acid  chlo¬ 
rides  followed  by  hydrobroniinatinn  without  isolation  of 
the  diazoketones  gave  the  bronio  ketones  13  and  13'. 
These  were  converted  into  the  epoxides  14  and  14'  by 
Nal3H*  reduction  and  dehydrohaloitcnation  of  the  ro 
sulting  broniohydrins  by  accompanying  or  subs(j- 
qucntly  added  base.  Coiulcnsation  of  the  epoxides 
with  n-BujXH  gave  the  target  amino  alcohols  Ib-e,  g 
and  2b,  e. 


6b,  d,  e 

I  (in 


coon 


COOH 


'N" 

lib,  d. 


9b- e,  g 

SOCI, 

DMK 


a-(2-Piperidyl]-3-quinoIinenietlianuls  (3). — The 
Boykin  procedure  for  tlie  preparation  of  «-(2-pyridyI)- 
3-quin(jlyl  ketones  from  3-(pnnolinecarboxylic  acids,  by 
addition  of  2-|)yri(lylliiliiufn  followed  by  selective 
catalytic  reduction  of  the  pyridyl  ring,*  was  not  gen¬ 
erally  suece.ssful,  'I’wo  of  the  acids  without  a  substit- 
utent  in  the  -1  position,  lid  and  lie,  gave  only  low 
yields  of  the  dc.sired  'J-pyridyl  ketones  15d  and  e. 

'I’he  addition  of  L’-iyvridyllithium  to  3-carboxylic 
esters  was  therefon'  investigated  with  interesting  re¬ 
sults  of  limited  itscfnlness.  'I’o  a  ,'.igni(i('an(  extent  tiddi- 
tion  occurred  at  tlu'  earbethoxy  group  of  the  t>,,''-di- 
liicthyl,  •''-phen\  l,  imd  (l-inethoxy  esters  6c,  d,  f,  giving 
■J-pyrtdyl  ketones  1.7c.  d.  f.  (b'l.  liti.  and  fiti' ,  respec¬ 
tively).  t  )n  I  he  ot  her  haiid.  t  he  react  ions  with  tin*  par¬ 
ent  ester  and  the  li.s-dichloro  atid  ,vt rifluoronielhyl 
analogs,  6a.  b.  e,  ga\e  the  l-i  J-ti\  rid\  1  )-l ,4-dthydro-.';- 


earbethoxytininolines  17a,  b,  c  iti  yields  of  0.7,  IS.  and 
20''< ,  n'spectively.  The  structures  17  were  assigned  on 
the  basis  of  elemental  analyses,  ir  atid  timr  spt'ctra,  and 
S  deliydrogenatinti  of  two  of  t  hetn  1 17b.e)  to  the  4-pyri- 
dyl-.'J-ea;lii  ll.o:;;, (jiaooi.n.  l.Sb.c.  The  nmr  spectr.i  ((f 
tlie  latter,  ISb,  e,  showed  characteristic  iplinoline  H-2 


protons  as  sharp  singlets  at  5  9.5S  and  9.4G,  respec¬ 
tively,  which  were  assignable  as  such  on  the  basis  of  the 
known  chemical  shifts  of  6  9.30  ±  0.02  for  the  II-2  pro¬ 
tons  of  4-phenyI-3-carbethoxyquinoIines’  and  the  dis¬ 
tinctively  upheld  chemical  shifts  for  the  H-4  protons  of 
2-stibstitutcd  quinolines.''’  Only  in  the  reaction  of  6e 
was  a  second  prodtict  isolated  (11%),  which  aiipears  to 
be  the  result  of  addition  of  pyridyllithium  to  tlie  quino¬ 
line  nucleus,  and  to  which  the  structure  20,  a-bis(2-pyri- 
dyl)-2-(2-py  ridyl)-l, 2-dihydro- S-trifliioromet  li>l-3-(iuin- 
oliucincthaiiol,  is  tentatively  assigned  on  the  basis  of 
elemental  analysis,  ir,  nmr,  and  mass  spectra,  and  ,S  de¬ 
hydrogenation  to  21  where  the  nmr  speetriim  revealed  a 
quinoline  11-4  iiroton  at  i  7.;‘)9  (.see  Experimental  See- 
tiuii  for  compari.soii  with  nmr  of  .3c)  and  no  11-2  proton. 
In  the  above  and  presumably  reversible  .Michael  type 
addition  of  pyridyllithium  to  the  crossconjiigated  sys¬ 
tem  of  6  at  till'  liighly  C'-4,  the  expected  or  iiece.ssary 
adduct  anion  17A  would  be  considerably  stabli/.ed  b> 
resonance  involving  the  ester  t't)  and  would  resist  fur- 
Iher  attack  at  the  ester  fniiction.  On  the  other  tiaiul  ad- 
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yiclds  of  products  are  compared  with  the  H-2  and  II-4 
ninr  chemical  shifts  which  arc  a  measure  of  substituent 
electronic  clTects  on  the  two  possible  sites  of  initial  nu- 
clctir  atttick.  The  seetiiincly  anomolous  behavior  of 
the  S-Ph  tinalo^  6d  in  respect  to  prediction  based  solely 
oti  its  II-4  nmr  ehemictil  shift  ntiftht  be  explained  in 
terms  of  steric  himlrance  at  the  quinoline  N  towtird  co- 
ordintilion  with  2-pyri(lyllithium.‘^ 

Unfortuntitely  ;iltempts  to  hydrogenate  selectively 
the  ‘2-pyridyl  tiucleus  of  either  pyritlyl  ketones  15c,  d  f 
or  a-(2-i0TidyD-S-))hen,\l-:i-(|uiuolinemethanol  (ob- 
tr.incd  through  NalilP  reductiott  of  15d)  yielded  dark 
mixtures  which  were  shown  by  tic  to  be  multicompo¬ 
nent.  The.se  results  are  in  contrast  to  the  u.sually  suc¬ 
cessful  reductions  of  the  pyridyl  rings  of  the  2-aryl 
t.vpes’'  whert'  the  2  .substitutent  appears  to  permit  these 
selective  redtictions,  probably  by  sterically  decreasing 
the  facility  of  reduction  of  the  X-contaiiiing  ring  of  the 
quinoline  nucleus. 

The  succe.ssful  ;ind  fortuitious  synthesis  of  one  exam¬ 
ple  of  the  de.sired  a-(2-piperidyl)-(j,S-dimethyl-.'!-quino- 
linemethanol  (3c),  stemmed  from  the  work  described 
below  which  was  designed  to  obtain  target  analogs  carry¬ 
ing  Cl  or  some  other  heteroelemental  group  at  position 
4.  This  .synthesis  proceeded  through  the  (luinolone 
ester  4c  and  the  4-chloro-(2-pyridyl)  ketone 22c.  This 
ketone  22c  was  unique  in  undergoing  selective  hydro¬ 
genation  of  the  pyridyl  nucleus  with  simultaneous  reduc¬ 
tive  4-dechlorination.  This  uniqueness  possibly  may 
be  due  to  a  combination  of  electronic  stabilization  by 
the  electron-rejielling  .Me  groups  and  a  steric  effect  of 
the  8- .Me  not  unlike  that  of  a  2-aryl  group. 


4-ClQCtK)Et  4-CiqCOCl 

5c(b.  d,  e)  10b 
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'I’he  target  amino  alcohol  3c  was  shown  actually  to  be 
a  mixture  of  ditliciiltly  .'-(■parable  diastereomci-s.  'I'hi.s 
fact  had  not  been  revealed  by  tic  and  became  evident 
from  the  nmr  ■'i.cctrum  of  aualyt ictd  samjdes  wl.icii 
showed  a  ()idr  of  ctirbinol  a-i.roton  doublets  of  5  J 
(J  =  S  Hz)  and  4.S.a  (,/  =  .5  Hz)  in  tin  integration  ratio 
of  .59:  -11  with  tottd  in'egnition  for  oi.e  H"'  .  on 

this  problem  htis  not  been  undertaken  because  of  the 
lack  of  signilicant  antimtdarial  activity  of  the  mixture 
and  low  priority  in  the  mtdariti  program. 

The  -l-chloro-3-carbeihoxy(iuinolines  5c,  d,  and  e  re¬ 
acted  with  2-pyridyllilhium  giving  the  desintd  4-chloro- 
3-quinolyl  2-pyridyl  ketones  22c,  d,  and  e  in  03,  27,  and 
03%  yields,  re.spectivcly.  Tlie  O.S-dichloro  analog  5b, 
however,  gave  the  2-pyridyl-a-di-(2-pyridyl)carbinol 
23b  (43%;  shown  by  ir  (\  1700  cm'*)  to  contain  a  small 
amount  of  an  unisolated  pyridyl  ketone).  The  corre¬ 
sponding  acid  chloride  10b  gave  onlv  the  carbinol  23b  in 
34%  yield. 

Approaches  to  the  Synthesis  of  4-Methoxy-  and 
4  -  Diethylamino  -  3  -  quinoline  -a  -  aminomethanols. — 4- 

Melhoxy-3-(iuinolinecarboxylate  e.sters  24b-e  were 
easily  prepared  by  the  action  of  XaOMe  on  the  4- 
chloro  esters  5b-e.  .V  repre.seniative  of  the.-'c,  24b. 
reacted  with  2-i)yridyllithium  but  gave  a  tripyiidyl 
derivative,  2,4-di-(2-pyridyl)-3-quinolyl  2-pyridyl  ke¬ 
tone  (25, 44%)  which  evidently  was  contaminated  with  a 
small  amount  of  unidentified  material  of  molecular 
weight  440  (mass  s[)ectrum).  The  .structure  of  25  wa.s 
established  by  elemental  analysis  and  by  ir,  mass,  and 
nmr  spe  'tra.  It  is  of  interest  to  compare  the  above  re¬ 
action  v.ith  that  of  PliClIjMgBr  at  the  4  position  of 
2-mcthoxyquinoline  (which  did  not  at  the  same  time  dis¬ 
place  the  2-3 feO  group),**  and  to  contrast  it  to  the  di.e- 
plaecment  of  the  EtO  group  of  2-ethoxyquinoline  hv 
BuLi.*** 

QaX)Et(4-0l> 

5b-e 


Displacement  of  the  4-Cl  of  the  S-l’h  ester  5d  bv 
NET,  gave  the  4-diethylanuno  ester  26  which  I  hen  upon 
reaction  with  2  iKiviiv  of  2-pyridyllithium  gave  the  di- 
pyridyl  carbinol  27. 

S-Trifiuoromcthyl-4-chloro-3-(iuinulyl  2-pyridyI  ke¬ 
tone  (22e)  reacted  with  Et,XH  and  with  XaM.Me  to  give 
the  corresponding  4-diethylamino  and  4-meth()xy  deriv¬ 
atives  28  and  29.  However,  the  desirt'd  o-pipi'ridyl- 
nielhanol.s  were  not  obtained  from  these  by  catalx  tie  ic- 
dnetion.  One  attempt  to  prepan'  a  4-7.-ehloroauilino 
derivative  from  the  pyridyl  ketone  22e  by  reaction  with 
p-chloroaniline  and  acidic  work-up,  involved  hydrulx  sis 
of  the  4-CI  and  gave  the  l-qtiinolonc  ketoauil  30  the 
structure  of  which  is  supported  by  analysis  and  nmr  i.iul 
ir  spectra. 

(14)  1(.  C'.  I'utiun,  II.  ]<.  Jolindoii,  and  (Jrci^haltrr,  J.  Org.  Chtm.,  16, 

(15)  II.  (tilman  and  J.  A.  Hoel,  J.  .1  mtr.  Chtm.  Soc.,  73,  774,  32  1 1  i).'!  i. 
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Becuiise  of  uiipromisiriij  phar:iioco!ugic:il  tests  on  the 
compounds  1,  2,  and  3,  work  on  this  series  and  on  the 
several  interest inj;  unanswered  chemical  questions 
raised,  has  been  suspended. 

Biological  Activity. — Antiinalarial  te.stson  compounds 
1-3  were  carried  out  on  mice  itil'ected  uith  Plasmodium 
berghei  according  to  the  method  of  Rane,  el  af.‘«  De¬ 
fining  a  drug  a.s  active  when  the  meati  survival  time 
(MST)  of  the  treated  grouj)  is  more  tiian  double  that  of 
controls  (7.0  ±  0.5  days),  and  “curative”  upon  survival 
up  to  00  days,  1-3  e.'thibitod  no  atitimalarial  activity  at 
the  highest  recorded  dose  level.  The  increases  in  .sur¬ 
vival  times  at  G40  mg/kg  in  fractions  of  a  day  were: 
lb,  0.3;  Ic,  0.1  (,at  320  mg/kg) ;  Id,  0.1;  le,  0.4;  Ig,  0.5; 
2b,  0.5;  2c,  0.3;  and  3c,  1.0. 

In  contrast  to  the  above,  six  a-dialky!aminomethyl-2- 
p-chlorophenyl-:5-quinolinemcthauols  (31-32)  synthe¬ 
sized  by  Donovan  and  Smitli  posse.ssed  low  antima- 
larial  activities.  The  most  active  of  these  was  32b  which 
at  640  mg/kg  increased  the  mean  survival  time  0.4 
days.*®  Thi.s  compound  was  phototo.xic  as  determined 
by  the  method  of  Uothc  and  Jacobus;  the  minimum  ef¬ 
fective  phototoxic  do.“e  v  as  below  200  mg/kg  in  mice  ad¬ 
ministered  ip.'*  As  a  point  of  interest  in  thi.s  series,  the 
3-amino  alcohol  group  must  stcrically  interfere  witli  the 
coplanarity  and  conjug.alion  of  the  2-aryl  group  with 
the  quinoline  nucleus,  a  conjugation  with  which  the  high 
phototoxicities  in  the  2-aryl-l-(piinolinc  amino  alcohols 
might  possibly  be  associated. 

OH  OH 


(KO  T.  S.  0.9tl»n^.  P.  fi.  Kii  r!!.  an  i  I..  Hajir.  J.  Mrd.  Chtm..  10,  4:0 
Test  'Ijttt  wetv  by  tf.e  Wulur  Keed  Army  iitaitlute  of 

ResearcU,  D.C. 

(17)  \\ .  L.  Kotiic  •n«J  O.  P.  Jacobus,  tbtd.,  11,  JOO  (lObH). 


Kxperinicntal  Seclioti  ’ 

3-t'urbelho\y-  anti  .3-c!irl)otiy-li  I // j-tjuinolonos  i  1  anil  0)  m  ii- 
pri'icui'tl  tuitiiilliig  It,  piilili  pi  1,1  f,! 111,.,  lur  i|„.  p:,i,,i’,'' 

. !  7-'.'.  I  iiiiip.,1,,1,;. .  .\a.  i 

as  (•vdi/:itiiiii  'ijiv.'nl  in  all  preparal iims  of  .|. 

Oiiiiiuliiit'ca: Uu:.,.  1  ,10,  12;.  .\.  l.n.S-'rrif!'.! 

quinolinccarboiiyl  Cliloritlf  (lOb),  -  D.MI'  mil  was  aiMiil  I'l  .a 
.siirreti  rfllii-yiiig  siuiiy  ui  i(,  g  oi.U.'is  mnlf)  ,,i  ilb  aiul  .'i',  ,,,I  ..f 
SOt.’l,.;  rfllii.'tiiig  was  i  iiiiliiHiftl  fm  1  In-,  SOC).  wa-  •li  — 

tilled  at  atiii  pipssiire  aatl  iht*  la.-l  Iraees  remnved  l,y  t-inli- 1  illa- 
titm  w'itli  dry*  (.'tlf,,.  ('ry.slall(/.'iti(,a  ni  die  residue  ftnj,,  pt-i  et  her 
(liO-I  nr’)  gave  ‘.(.s.)  g  (sO'  , )  of  llie  velluw  acid  elili,i  ide  lOb,  lap 

B. — 12b  and  c  were  prepared  a.s  above  but  wilbnut  I)M1'  cata¬ 
lyst. 

or-Bromomelhyl-3-qijinolyl  ketones  (13,  13')  were  prepared’ 
through  but  without  isolation  of  tlie  iiileniiediate  diazomeUiyl 
ketones. 

3-QuinoIjlelh)lene  Oxides  (It,  14').  A.  4,G,8-Trichloro-3- 
quinolylethylcne  Oxide  (Mb). — To  a  stirred  slurry  of  O.'J  g  (0.02 
mole)  of  broinoethy!  I  riibloioipiiiiolyl  kef  one  ( 1 3b)  in  .'>0  ml 
of  MeOlI  was  lulded  dropwise,  over  10  miii,  a  solii  of  1.0  g  (0.020 
mole)  of  Nallll,,  3  ml  of  XaOH,  and  10  ud  cif  ]l;0.  'riie 
solid  dis.solved  almost  iinnieuialely  and  after  20  min  a  ppt  formed. 
After  ail  .additional  1  hr  of  stirring  the  pale  yellow  product  wa.s 
collected  and  oveii-di  led:  4.4  g(v2t5,);  mp  lol-Iil3°. 

B. — A  modification  of  the  above  procedure  was  necessary  for 
14'b  and  e. 

6,8-l)ichIoro-3-quinolylethylcnc  Oxide  (14'b). — A  refluxing 
slurry  of  .S.71  g  (0.0274  mole)  of  the  bromomethyl  ketone  13'b  in 
oO  ml  of  .MeOH  was  removed  from  the  heat  source  and  stirred 
while  a  soln  of  2.0  g  (O.O.al)  mole)  of  NaHUi  iii  10  ml  of  HJ)  was 
added  dropwi.se  over  10  min.  .Addition  of .')  ml  of  2  \  NaOIl  to 
the  stirred,  ele.ar  ycllo.v  .soln  caused  ppln  of  14'b:  4.S4  g  (74'T); 
pale  yellow;  mp  112-11.')°. 

a-l)i-.i-butylaminomclhyl-3-qi>inolineme(hanoI$  (I,  2).  o-Di- 
n-butylaminometh>’l-4,G,8>trichloro-3-quinolinemethanol  (Ib). — 
A  stirred  sola  of  .0.3  g  (O.OlO  mole)  of  Mb  ami  3.')  ml  of  n-I5u.;NH 
was  heated  at  13.3°  for  1.8  hr.  After  excess  reogeiit  wa.s  reiuovcd 
by  vac  distillaliou  the  orange  residue  was  dissolved  in  dry  Et;0, 
and  1  wa.s  fractionally  pptd  by  I'ltjO-lICl  (the  last  fractious 
tended  to  gum;  total  ennic  yield;  0.2S  g  (74‘T)i  reervsid  from 
EtOn-Et.O,  4.'20  g  (49‘:r);  mp  178-130°  dec. 

3-CarbPlhoxy-4*chloroqumolines  (5)  were  prepared  by  the 
reaction  of  the  .■gcarbi-lbo.xyipiimiloncs  4a-g  with  PUClj  (3  moles, 
3  hr,  reflux);  3a  and  .3f‘’  liad  previously  been  prepared  employing 
a  POClj-l’C’h  mixlnro. 

S-Carbclhoxy-S-trifluoromethyl-1 ,4-dihy(lroquinoline  (7e ). — A 
mixture  of  4.0  g  (0.01.3  mole)  of  5e,  0.S4  g  (0.01.')  mole)  of  KOII, 
0.4  g  of  lOSi  Pd-C,  and  2.')  ml  of  ahs  MtOI  I,  was  hydrogenated  at 
.3.3°  for  2. .3  hr  at  3. .32  kg 'em’.  l*'iltratioii  through  Cclite,  coii- 
cciitration,  and  filtering  gave  7c:  2.10  g  (Ol'Di  >t'P  lo8-1.30°; 
iinir  (CDCIt)  S  T  IT  (m,  4),  G..30  (m,  1),  4.2.3  (ni,  2),  3.70  (s,  2), 
1.30(1,3). 

3-Carbethoxy-6.8-dichloro-l,4-dihydroquinoline  (7b).  -To  a 
stirred,  icc-eooled  .<oln  of  0.0  g  (0.10  mole)  of  NallH,  in  12.3  ml  of 
2-metlioxyethaiu)l  was  .added  porlioiuvise  10.1  g  (0.002.  mule)  of 
5b.  The  first  aildilioii  caused  temp  rise  to  00°  ami  lilieratioii  of 
gas.  The  remainder  of  5b  was  then  added  over  1  hr.  The 
slurry  was  slirrcd  for  3  hr  mid  ihe  resulting  ppt  fob  and  7b)  was 
air-dried:  12.17  g  (orange);  mp  10.3-1, Sl)°.  Ifetieatmeut  of 
this  iLs  above  with  4  gof  Nallir,  in  123  nd  of  2-methii\yei  ham 4  fur 
3  hr  yielded  0.01  g  (30' I  )  of  7b  (orange):  mp  1  S7.3- 1  s;i.3° ; 
.anal,  sample  (KtOlll,  mp  100°  dee;  nmr  d ).\ISO-,h  1  5  .S.til 
(m,  1),  7.10  (m,  3),  4.1 1  (q,  2),  3,07  (s,  2),  1.22  (t,  3).  The  mutlier 
litpiors  poured  inlo  ITO  gave  O.SS  g  (oven-dried),  mp  i:i0-10n°. 
Kxtraclioii  with  refluxing  pet  ether  (bp  00-110°)  lemuvcd  ini- 
rcarled  5b:  reerysUl  from  MUlIi,  2.1  g  of  8b  (13'.,);  mp  103- 
10S°. 

.3-C'arbelhoxyquinolines  (G).  Calalytic  Oehalogettalioii.  3- 
Carbetho.xy-8-phcnylquinoline  (Gd).  The  following  iniiiroved 

(1^1)  Inntrunicnts:  (n)  Airltiiic  point.'*  worr  oittainc'l  on  a  rhi»iii.i».|  Iidvor 
ftpparaius.  uncorrccicil:  (b)  anal,  Avcrc  corn-ft  jLO.t'i.;  (iailt*riiii*i  I.ab. 
Inc.,  and  S\varl».lxi>jif  Microanalx  lical  l.ali;  ic'  snUliinaiii-n  aiiulx-tn  al 
wanat  I'rlow  llip  mp;  (il)  suti'«f:vrt>'r>  «ip«’cita  'mtc  oltiainf*'!. 

for  stnictural  rripiiml.  an'l  rau-lt'itiK'  in  oiln-r 

fe)  ir,  IVrkiri-l.liiicr  a.iT:  if)  nnir,  Huacitt  P-li  it  JO;  m)  mutii  t  r iiy;i.»pli , 

llitacl.i  UMT  Oi:. 

(lOJ  W.  O,  Kcrm.tck  atiH  \.  >”torc>‘, Chrm.  Sat.,  J  3S't  ( 1  V.'>1  >. 
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Taulk  H 

3-KuN<TIONAUZtII-4-Ql:iNlll.(iS) 


Compti 

It 

R' 

Mp,  'C* 

%  yield 

Composition* 

4b 

0,  s-ch 

COOlil 

■mViiOS  dec* 

74 

C,.II.,Cl:NOj 

9b 

G,  .S-Cl, 

COOil 

300  dec* 

100 

CioHiCliNO, 

4c 

6,  SJ-Mej 

COOEt 

273-276  dec- 

68 

CmIIi.NO) 

9c 

6,  S-Mci 

coon 

208-300  dec* 

100 

Cr.Il.oNO, 

4e 

S-CF, 

COOEt 

209-2 13- 

S3 

C|JIIIoI'i^»OJ 

9e 

8-CFa 

COOH 

2.3.5  dec^ 

8:1 

CoH.F.NO, 

30 

8-CF, 

C(2-Py)=Nl>hCl 

100-200..')' 

02 

c«n„ciF.x.ot 

•  Dec,  mp  dccomp.  llecryst  from:  '’DMF';  '  ElOU.  ■' Aualylically  pure  from  rc:iction  mixture.  •  Analyzed  within  ±0.4%  for 
C,H;  /forC,Il,Cl,N. 

Table  III 

3-Fi.'nctionalized-4-ciilouoql'csolines 


Compd 

R 

R' 

Mp,  "C 

%  yield 

Composition' 

10b 

6,  8-Cl, 

COCl 

14,5-147 

90“-* 

C,oH,Cl.NO 

10c 

6,  S-Afe: 

COCl 

103-105 

38"’* 

C.,H,Cl,NO 

lOd 

8-Fh 

COCl 

12.5-126,5 

90*'‘ 

C„H,Cl,NO' 

lOe 

8-CF. 

COCl 

94-05.5 

70*  •* 

CitlEChFaNO" 

lOg 

7-Cl 

COCl 

137-139 

38».‘ 

c.,n,ci,N'o 

13b 

6,  8-C!, 

COCHjBr 

136-137.5 

87' 

CiiHiBrChNO 

13c 

S-Mej 

COCHiBr 

76.. 5-78 

58- 

C„H„BrClNO 

13d 

8-Ph 

COCH.Ur 

132-133  dec 

98'' 

C„H„BrClNO- 

13e 

8-CF, 

COCHjBr 

98-99 

79' 

(crude) 

13g 

7-Cl 

COCHjBr 

104-106 

83- 

CuHsBrCliNO 

14b 

0,  S-Cl, 

cii— cir, 

132.5-134 

82*'* 

CuH.Cl.NO 

\/ 

0 

14e 

6,  8-AIo, 

CH— CH, 

95-96 

91- 

C„H„C1N0‘ 

\/ 

O 

14d 

8-Ph 

CH— CH, 

140-141 

83'* 

C.,H„ClNO' 

\/ 

0 

14e 

8-CF, 

CH— CH, 

82-83 

.52* 

C.sIEClF.NO*" 

\/ 

0 

14g 

7-Cl 

CH— CH, 

1.53.5-155 

83' 

C,.H,Cl,NO 

\/ 

0 

lb 

6,  .S-Cl, 

CHOHCH-NBii, 

181-182  dec 

74' 

C,5H,,CI,N,0-HC1 

Ic 

6.  8-Me, 

CHOHCH,NBu, 

121-123  dee 

6G" 

C„H„ClN,OHCl 

Id 

8-Ph 

CHOHCH,NBu, 

174  dec 

90' 

C,)H„CIN,OlICl 

le 

S-CF, 

CHOHCn,NBu, 

172  dee 

.56' 

C,„H,oCIF,N,OHCI 

Ig 

7-Cl 

C110nCH,Nll.i: 

168-170  dec 

7.5' 

c.,n,,ci,N’,o-nci 

.lb 

6,  S-Cl, 

COOEt 

1 00-1)0 

87' 

c„n,ci,No," 

5c 

6.  8-Me, 

COOEt 

7G-77.5 

97'* 

CfllMClNO," 

5d 

K-Ph 

COOEt 

131-132.5 

88' 

C,,H„ClNO;- 

5e 

■S-CF, 

COOl’t 

5G  .57 

61* 

C„H.,CIF,NO," 

22c 

0,  S-.Mc; 

COP.v 

118  dee 

6:i' 

C.vHnCINO, 

22d 

8-Ph 

COPv 

102-103 

27' 

C„HuCIN’,0 

22e 

S-CF, 

copy 

1.55 

(>:!' 

C„1I,C1F,.X:0 

Kb 

6,  S-Cl, 

Cl  1,6 11 

lOG- lOS 

i:i' 

C, ell, Cl, NO' 

8c 

C,  S-Me, 

CII, Oil 

IGG-IGO 

.53' 

C,,H,!CIN0' 

lieeryntd  fnim: 

"  Pet  ether  ihp  00- 

110°);  * siihlinipil;  'F.lOH; 

•'criiile,  Eton  wa.'heil; 

'McOIl 

;  'hexane;  '  EtOII-El,().  * 

•iher  iiip  ,0  till*). 

'  C,  cahd  Oti  SI,  fi 

iiititl  G.'t.O'.t.  *  C:  ealetl  72 

.47,  finiiiil  71.00.  *  C: 

ealetl  52, 

.67,  ftniinl  52.1:1.  '  .-Itat/. ’*•’ 

C,II,N;  "*  for  t'',M  oiily. 
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IV 

1 .  1-1  Mu  \  in:i  Jl  INdl.lM.  {.  ‘  ^Ulll  Ht'lXU.  X  t  h  < 

11  tv 

,rYK)Kl 


H 


t'uiniul 

K 

i. 

Mp.  "C 

■  :  vii'i.i 

7b 

ti.  SCI. 

II 

PUi  dee" 

7c 

S-Cl', 

II 

i:.s 

hi 

17a 

II 

I'-IV 

IMP 

0.7 

17b 

•>,  S-(  '1.. 

•-■-l*.v 

221-222  dee^ 

IS 

17e* 

•VCK, 

i*-rv 

I7r>-i7n- 

20 

ISecrysiu  solvi'iit :  '•litOH;  *  lu‘\:uu*:  *■  suMitnctJ;  ^  ■J-nu‘lIn-\vethaiM>l.  '  Nnir  (CDC'lj)  5  S.50  iil,  1^  7..)'2 
l.U  U.;i).  ^  .lMu/.‘“t'C,ll,N;  n';  talril  fnuiui7;vi7;  Mor  (\11  uiily. 


X.’omposition'^ 

('wUutM.NO. 

C,:I!uN-CV 

(m.  S\  ')..10  (S.  1),  4.10 


Tamlk  V 

ll-Fl  NrTluN.\l.l2KU  QlflNOl.lNKS 


Compd 

K 

U' 

6b 

0,  .S-(  '1,. 

(.XKIlM 

6c 

(i.  S-.\lcj 

(xx)i;i 

6<1 

S-l*li 

('(K)K' 

6e 

S-Cl'3 

(X)i)i:i 

6f 

(W).Mc 

(X)t)lM 

Ub 

0,  S-(  'Ij 

(X)t)II 

lid 

.S-I’li 

(XK)!! 

lie 

s-ri'., 

(X)OII 

12b 

ti,  s.c:!. 

(X)CI 

12c 

s-i.'l’, 

CXH’l 

13'b 

ti,  S-Clj 

CXK'irnr 

13'c 

.s-fii'., 

(XH’lMIr 

U'b 

0,  .S-('U 

('ll-CM; 

\/ 

() 

14'c 

s-ei'j 

CIl  -fll. 

\/ 

() 

2b 

(1,  s-(;i. 

CIf<)lf<:(r.N«ii. 

2e 

S.CI’, 

(.XIOllClUNUii. 

15c 

Cl, 

CX.ry 

I5d 

S-l*li 

(XU’y 

15c 

s-c-i’, 

(X)l>y 

isr 

(i-O.Mf 

tXIl’y 

3 

ti,  .S-M(S 

t’lIOIll'ip 

I6d 

S-IMi 

fllOlirv 

Ifocrystii  fn.in:  '*  p'**  ‘Mlu-r  (fiO^IOO''),  ^  CIO-OO*’);  •'KlOII; 

»  hexniu';  '  liyt'inx'npir,  not  crysUl;  >KlOH  -Kt;0;  * 

2-VylA  on  tin-  ;>-<■;» lK(\yiic  arid  ( I.7d,  i }.  . '«  .1  W.*’*"for(\II,\,- 


%  yield 

CoDi  position"* 

130133 

oo- 

C,sH,CI.NO, 

SO. 5  SI 

51* 

C„H,iNX))" 

UMl-107 

51' 

C„I1,.N'0=" 

ss-S'.».r> 

73'‘ 

CuH.oF.NO,' 

S.5-S7 

00* 

C„n„NO,- 

300-301  <Kc 

04'* 

C.oU.CIiNO,- 

20.'. -200 

70' 

CuHiiNO:* 

2dS-20<» 

7S' 

Ci.H.K.NO.- 

170- 172 

<)2''/ 

C,„?I.C1,N0 

>M-'K 

.50*  ■« 

CnHiClK.NO-' 

I'.l7  lOlOlpf 

SI* 

CiiU.BiCliNXl 

1 12  1 13 

00'- 

CiglMliKiNX) 

118.5-120 

74. 

CuU,Cl:NO 

05-07 

72*  K 

C„H,F,NO 

05  -72  (lor 

.’W* 

C„Il«CI.N.-OHCl 

00.5-<)2  dco 

50' 

C.oH„F.N;0  iin 

07.. 5-08 

27*’* 

C.iHhN.O 

118  US. 5 

OO'*-' 

C,,TI,.N:0" 

00  00.5 

,5S'-‘ 

Cifill  .F  jNjO'. 

120  131.5 

00' 

C,clI„N..O.. 

143-1 1.S 

1.5*.* 

Ci,H.sNX) 

I37..5-13S 

04' 

'  2-melhoxyclh;\m)l;  '  rcarlion  proilurt  KtiO  washed;  ^  suMinu'd; 
l>repaved  hy  tho  urtion  of  2-PyLi  on  the  Il-rarhoxylate  ester;  '  by 
**  for  (J,JJ  only. 


nwlhod  of  Ka<lo\v  and  ('lark  was  us(a|  (o  prepare  6tt.‘  A  sus¬ 
pension  of  1.0  ^  (O  IM:;  nit)le)  of  .'»il  aiul  0.0  ^  of  lO'  r  P<1 'C 
ml  of  clai  iai  ArOIl  at  '.O'^  was  hyilmnenatnl  t  I  hr,  ll.lli  kn  rin*), 
I'dOatfon  tltfi'niilj  ('oliif.  [i.-njint:  inl'»  II.-O  witli  tininiT,  rolha. 

i»f  tla'  pjii  l»\  hill  iiiDii.  aiid  HN'In  It  nil  ln*\:inf  nave  I  MJ 
n  I  ‘'V  ,  ).  tnp  (Oh  lit','  ’ 

Sulfur  Deh'drotfenalion  of  a  l.t-l>ihv<lroqiiino1me. 
(’arliethax) oi^j<«d(rhl'»ro(|n’no(im*  tlh’.  \ii  i;0!ui  <o*  ioi\i(iu'«»f 
1 1  -•  r:  (0  1) I  i  iumIi-  I  i.i  7h  aiid  h  ! ■;  ir  1  U  U'tT  nt»»u- )  .-l  S  m  a  W  ood‘s 
MH'lal  hal  h  .0  |00  .  w  a^  lira  lei  I  af  -.»0  htf  (•»  inih  t»f*t  In  •'It  in  ITS 
rvoixaal  vi;i' <i  •  .a -Is  i.  t  ".ilin;.'’,  i’N!  la' I  nei  vxiili  .ioo  ml  of  ittliix- 
imr  |»e'  ci  lici  >  t  .i  i  l  I o '  ■.  I .!*  in  n  n hm  rtii  i  ai  j« •  rj.»  ml,  <*onlinii, 
II. '1  M'.  i.f  tla-  Ntli  'w  j.)i'  ii.ifi  J.'iO  till  i-l  pet.  etliri  eave 

I  i ,  Id  i*  t  'to'  I,  -Mp  I  -.J  I  I  . 

l-Melho^>>;l*earhelhov>(|i}innlines  t2l  h  4-Methox> -G.H-di« 
chloro-il-rarlielhoxx (|Uinoliiie  ,\  *«.ln  oi  17. .’i  i;  iO.0.'>n 

nmle  )  ,.f  .•;li  id  .,<«♦  fill  ..t  Mot  d  I  w.|.  adtled  l.»  a  of  0, 1  7  mole  of 


NaOMe  in  l.’tO  ml  of  MeOIf.  After  I-hr  reflux  the  mixture  was 
poured  into  2  1,  of  IbO  RiviuK  13.M  g  (S0» ; ),  oven-dried,  inp  1 11- 
I  i2..r. 

l-nk'ihylainino-K-phenyl-.t-rnrhothuxyquinoIinc  (2G\  -A  soln 
of  ('|.2  giP.tvj  mole)  nf  r>d  and  ‘l,-1  g  (M.'H;  mole  )  of  l-ipNH  in  lOtl  ml 
of  ICtOll  \v;vs  relhiM'd  for  *J  hr.  ('o«>)ing  in  ire  returned  'J ‘J*»  g 
(i'»7*  \ )  of  r»d.  I  Alraetioti  of  the  re>idne  fixm  evapn  of  the  liltrate 
with  iM'xane,  hliiaitim  to  removi'  1  .l^N  1 1  ■  H( 'I,  and  evajm  to 
xlrym-'-  gavo  il.  I  g  of  2G. 

:?-IVn(lyililhium  lieaelion.'j.  With  Carhoxylir  Acnis  11 
d.e,  2-l*yrid)i  8-Phen>  1-3-quinolyl  Ketone  '  ITuI).  I'o  a  stirred 

M»hi  of  ?-]iyndvl(i(himn'''*''  (I'loni  II  g  of  L’-hj.onopx  ttditie  m 
l.>0  ml  of  anhvd  Idd)  at  — 7tV'  mnler  No  wa^  added  laimllx 


i  JOi  .1.  P.  Wilt.rue.  V.  P.-hmuM'.  11  C.  T  \  .oi  Pi  r  Vooii .  .n-l  p  pt,.  H. 
l..<ni«»,  /oW.  ■/>ii .  <'/.o»,.  v./Ims.  70,  PU :i  .  I'.f.i 
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_PQ_ 


:!-V 

Tmii.i  VI 

(’NOTION  \l.l7i;i>-l->ITISTHT 

IT  (1  (illlNOl.lM  .s 

H' 

k" 

k' 

It 

It' 

It' 

■*(• 

t‘omi'"'‘it  loa* 

2  lb 

G,  .S-(  '1; 

(I.Mc 

COOKt 

ill..'.  11.'! 

SO'-.’' 

(•,,l(n<'l,.NO/ 

24c 

G,  S-Mc, 

OMo  ' 

COOlu 

s:! .  .5  -s.-, 

.-,ii'' 

C.Hu.VO,' 

24(1 

S-l'h 

OM,. 

COOKt 

i:i.'. .  -  lilt. 

s7' 

('i,ll,;NO.' 

24(> 

,'<-<'1''., 

().\l,. 

COOKt 

7!) .  .'i  so 

70' 

CollolCNO,' 

18b 

t'l,  ,s-('lj 

I’y 

COdCt 

100-101 

4S' 

C,7lloCl.N;(l. 

18e 

s-cis 

I'y 

COOKt 

Gl-GC. 

1.'.^ 

ClIIoViN,!): 

26 

.S-I'h 

NKt. 

COOKt 

72-71 

1 2' 

Cr..Hj.N;():' 

2!- 

s-l'h 

N’Kl-i 

(.’(OlDI'y.. 

200  201 

14^ 

CroHoN'.O 

28 

.S-('I'3 

N’Hl. 

COI’y 

i:io..'.-i;it 

tit)) 

CmHihI'iNiO 

29 

S-CKj 

O.Mo 

COl'y 

172.. '>-171 

:i7‘'' 

C„H„K.N.O; 

23* 

G,  .S-('l, 

Cl 

(;(Oil)iV> 

1'.)7-P.I‘.) 

:i4'' 

C,in..CljN',0 

“  I’y  =  ‘J-pyiidyl.  ‘  n  from 

“..■>1  (m,  M),  Vi.lO  ft\i,  ■{).  l.Oo  II,  (i). 

forC,U,N;  for  C,U  only. 


soldimt'il ;  '  lioxniio;  ^  ICtOIl.  ®  Nmr  l(d  iClj)  5  lO.MWs,  1 ),  S..S7  fs,  n.S.-lr  fd,  2), 
'  .\lso  omrii's  ‘i-CJ-l'y  )•  ‘  I’lfpmed  from  ;u-id  tldorido.  '  I’n  p.trod  fioiii  olor,  17'  < .  *  Anul.''"’ 

OH 


Tauli;  V11« 

DiAi.Kvi.AMlNoMi  :riiYi/-2-(;)-ciii.<)uoi-iii;Nvi.)-d-Ui’iNoi.isi;Mr.rii  rsoi-' 


C'ompd'' 

31a 

31b 

31c 

32a 

32b 

32c 


It 

7-C:l 
7-Cl 
7-Cl 
(1,  S-Clj 
0,  8-Clr 
G,  S-CI, 


li' 

Kt 

Bii 

Hcptyl 

Kt 

Hu 

IH'ptyl 


Mp.  “C  %  yield 

113-115  72 

l.'t.'i-lS(>.r>  7G 

171-172.5  G2 

133-131  S3 

227.5-2:10  71 

1G2-1G1.5‘  7:1 

‘■  Synthetic  route:  G-CI-is;i(iii,  //-Cl-iMdiiioiiheiioiie  —  Q-;!-(’.H,.  4-('()t)ll  —  Q-Wllj  tJ-;i-Ct Kill  —  Q-C't'Cl  —  IJ-t 
Q-COCl'iUr  —  Q-CIIOUClIjHr  —  tJ-Cdl  -  C'l  1  j  — »  31  and  32.  ‘  Solidify iiiR  and  again  melting  at  177-17S‘’.  *  And  C',1 1 

\  / 

O 


Composition' 

C-,Hri(.’l:N50 

C,dI.,oCI.VrO- 

fnlloCl.Nd)- 

Ctill.'iCljNjO 

CVn,.oC’bN;() 


•HCl 

■HCJ 

-HCl 

■UCl 

:OCnN:- 

Cl.N. 


2.-18  g  (O.Ol  nutlo)  of  lid.  After  10  ntiti  oO  inl  of  aiihyd  THK 
(distd  from  Call;)  was  added,  and  stirring  at  —70**  was  eou- 
tituied  for  d  hr.  Tfu*  mixture  nas  allowed  to  warm  to  40'*  and 
100  ml  of  H4)  was  addeil  rapidiy.  After  filtration  to  remove 
the  iii.sol  in-riflyl  ketone  pMher  such  ketones  are  sid  in  ld;0) 
the  KtiO  layer  wjts  wjislied  twice  with  IHO  and  evafnl  under  re¬ 
duced  pressure,  giving  mhlitional  15d;  reerv>td  from  nhs  KtCMI, 
I.O  g  (32^*.):  mp 

B.  Wilh  Ki>lcrs.--A  TUl-  solnof  the  ester  was  addinl  to  a  twiw 
t«)  threefold  excess  of  •J-j)Yridylhihi\im.  Usually  the  product 
was  isolated  by  evapor.ation  4if  the  KU)  and  crvstnni/.atioii  of  the 
residtie  from  HtOIl,  In  the  propn  of  32d  and  27,  nnrearted 
slnrting  material  erystallized  first  from  IdOII.  la  a  slighlly 
di/Tcreat  work-up,  before  further  pmitication  was  eavrUnl  out. 
unreacted  starting  ester  was  cxtiacteil  from  crude  li»c  and  17b 
with  pe(ri)leum  pentane  i.'ttl-tKt®)  and  hexane,  res(>ectively. 

H-TrifluoromethyU4d2  p>Tidyl)>1.4-dihy(troquinolinc  ( I7e).  -- 
Reaction  of  ester  fie  g,  O.Ul.'i  mole),  work-up  as  above,  and 
frartional  ci’y.sta]ii/alif)n  from  I'dOIl  yieUled  two  jmMhiets: 

20,  O.'iO  g  (lu:;),  mp  Jd.S-.VJlO®:  ir  U\Ui  tlisk),  33tM)  cm  ' 

(<^011;  no  C:0  bami);  (Arm/.  tCnlb.KsNO)  U,  N,  C:  ealed 
0<.S2;  found  (Ui.ST;  mol,  wl  calcil  ami  found  .'idd  tmass  spectro- 
sr<.py).|  and  J7c,  (f.SS  g  ).  nip  iT-'i-irr.*’;  mar  (('IK'I,). 

I ),  lO  t.,  J  \  -I.H)  ^m,  2),  l.l  »  tl,  :\).  ('om- 

tHiiiiui  20  wn-.  deh\ di ngcnal (m1  l»y  S  to  Nicld  a  small  aiiioutit  of 

21 ,  ideti tilled  on  the  ba'i-^  nf  the  iiliir  sjM’i  t rum  \\  hn  h  exhilnleil  a 
sharp  singlet  at  6  7..V.I  i,il-l'  nnd  an  aioiualic  intdtiplel  (.rf  (i..YS 

2-l*yrii|)l  2,l-l)ii  2'|o rj(l> I  >-<i,K-dichluro-3-<}uiaolyl  Kelone 
(2.'*).  1  la*  J-p\  riflvlhi  liinm  umi  I  loii  inixt  un*  was  sCinial  b»r  only 

I  hr  after  addition  of  the  •••‘ter  21b.  Crvstalli/.atiou  fic»m  Ktt>H 
gave  M' ,  of  >t:ii  1  ihi;  c-lci  2lb.  1 ’.vapm ai ion  of  t In*  lillmlr  mid 
column  chron».ilom.iph\'  ..i  ihc  le-nluc  on  riun-d  iMetlff  in 
C«Mr  graiiicnt  elution  t  g:ivc  a  red  aimuphoifjN  -ojifi  uhu'h  <‘on- 
f  uned  trapfMMl  ••olvnnif  'l»\  nmi  ).  Cry‘l.dli/a} ion  fMuu  acetone 
<ii|H»n  >lov%  cvapoiation)  gave  2'>' ,  of  2.7  yvellov\,  true  \  ield 


47/;);  mp  234  23s®;  lecrystil  from  Mtd'N,  mp  239-241*, 
mol  wl,  caie<l  ami  found  477  (mass  spectroscopy.).  Ann!.  (.:i- 
lli/'l.N'iO;  II.*’**'  N,‘"‘  t‘.  c.dcd,  il.'t.bh.  lound  dt'i.jS. 

2‘l*yrid)I  4-l)ieth>  IaminO‘S-iritlin>romoihyl-3-quinolyI  Ketone 
(28).  \  sohi  of  1  g  i  ininoie^l  of  21  e  attdiKxpogr  1 1  .s  mniolcs ) 

4tf  KtiN  1 1  in  1.7  nd  of  I-d<  *1 1  vca-.  retliixed  for  1  hr.  IcO'bath  cooling 
gave0.b7  gO'»ll‘ »  )‘d  cvmlc  .o, 

2-r)THl>l  8-Trilluorometh>  1-4' I // )-3-quino|onyl  Ketone  4- 
Chloropheny limine  v3(l).  .\  mivture  nt  2  g  ininolc'^)  of 

22d  ami  2.3  g  fls  mmoles'  of  4-i'ldoioamluie  in  7.»  nd  of  i.iDU 
was  refluxetl  for  1  hr.  Concentrah'd  IH'l  ( 1  tnl)  was  aiided  ami 
rethixing  coiiiinued  fur  anotlier  hour.  'I'lie  mixture  wa-'  cook'd 
and  ipiem'heil  in  ice  114'  containing  cxi  c-"'  KtdI.  t.  ryst;do.a- 
tion  t»f  the  ppt  from  l-.ttMl  gave  2.. 14  g  /.l2‘  ,  i  nmr  H H-f/c 
A9..7G  (s.  n,  S.79  (s,  1),  S  (14  fd,  2i,  S.2.7  fd.  1 1,  7.71  (m,  4'.  hM 
(in,  4). 

<T-(2-rij>eridyI)-r».8-i!imeth>l-3-quinolinemet  Hanoi  tSlereniso- 
mcr  Mixture  3c).  .V  .slurry  of  tt.U  g  of  22c  itt.Oil  mole'.  J.tO  ml  of 
libs  Kit'H,  U  ml  of  coned  IK'l,  am!  l).7.'>  g  4'f  Hit';  was  hydro- 
genalcti  at  3.1.'>  kg  cm*.  After  alisorption  of  .'iH.-,  filtiaiion 
through  C’l'lite,  and  (xmcii  to  31)  ml,  llie  soln  was  dild  with  llA' 
nm)  b.-isilied  (N.it'IM  Tlie  I'.t  t'  extiaet  of  the  gummy  p]/  was 
washeil  with  Md',  dried  i.MgSt','.  ;inil  evapd.  Treatment  of 
the  irdihial  gum  m  .7('  ml  of  Mc.t'O  with  7.*  nd  of  hexam-  and 
omling  gave  ;!.12  K  U'H' ,  lup  ll'>  1:11°  ltrny-l:.lli/  Ui..M 
from  piU.  i-tliiM  ((■.0°  11(1“'  Aiul  ^uIGitii.ili.iu  |  1  i,imi|  u-  ivr 

l.‘2:i  g  (l-'i',',  mp  I  I'i  1'''“  ('I'lti'iA  At  .Xu  ;ui:\l>lu:il 

siUiipU'  »i»  pii-p.irril  liy  irii.V'lii  from  Mrt'N'  uiui  if  1)1  1,1 
jSVit.l  I  J  2,.-.  IC..  11-21,  7.V1  op  1,  ./  2  IC.  tioo.MUu 

(.1.0 '•>»,./  =  Sllz),  121  I-, 2,  Ml, Oil,  -  -  ‘  -  <'•  '  ■■  ■ 

2.7  (m,  :■>).  1  >■>  (m.  ('il- 


Miliiiiii&Mii 
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V.  Part  4.  I -SOS  Le  tfs  . 


6-l’)Cn;'i)th i  a/o  1  e  Ami  no;i  IcohoLs  . 
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Aii(iinai;ii'la!!'.  III.  liia/.olt*  Ainiiii*  A I4'«iIh»I-.' ' 

I,, I  M .  ii.-snal  •  iifiMi'i  <  .  1 1.  _ .  •  I  • 

A  1  I-  K‘>  Hi  Kc*:*?  A  S.  S  \  V  ‘  ' 


,.»■  /  '1..  f  'tnrrrs;!i{  ...  , 


nl 


/’"•ifnl  tS, 

.\iuiiii )  ihu|«‘  CM n  y  II m  m  (  1 1 0 1 1  >  1  1 1 .N  I » .■  •‘iniii  ni  (mi'-m  i< iii  i •  •  ii  m  I xmi  ^  H jt.i  /<  ilc  1 1 ui  ji '■  i  -  .  :  i ■  i  ^  1 1 1  C'l  1 1 1 1 1  ci  j 
()!'  .'III*"!  It  lltcii  hv  pht'M\l  or  t  I  llli  It  >!•  >llli‘I  ||\  1  III  III.' I  M*-il  i.iii,  h:ivi*  1  M'cn  ~  \  II I  ill-- 1  1-  I  I  »\  ~  f  .i(i<  1  ii  !  iiti'i  III  •:  J'  :ii  M 1 
tr'U'il  till- iirtivily  :ii;.iili'l  l‘liisiiiiul,uri  h,  njh' i  in  liiii-.-.  >.'v.  i  .1  ..I  lli.-  iii.'.i..  mI.'.Ii.iI-  .|i..«i'.I  u.-iik  .iiili- 
in:lt:tri:ll  ;n'livilv  lint  uiil\-  :lt  il.i'i''.. 


Bioisosierin  sulisfiiutiuii  of  Ix'iizotliitizoli'  for  (iiiiiio- 
Une  has  boon  tric'il  on  tliivt'  oooasions,-  oaoh  tiino  for 
dorivativos  oont;iiniii<^  tho  <li:ilk\  latninoalkvianiino 
chain  chtiraotoristio  ot  llto  jirolotypos,  iitinntiiinno  and 
chloroquino.  Only  one  sroup  of  tiuiliors-  ii'tiortod  lack 
of  autimal;iri:il  activity  for  tlioir  ooniponnds.  wliilo  the 
others’-*  left  biolooioal  behavior  as  nnlinishod  bnsinoss. 
In  view  of  tii(“  ronowod  interest  in  tiniino  aii'ohols  iiioor- 
poratinj'  sonic  features  of  too  (piinine  inoleouio'  wo  iu- 
vestigatod  amino  alooliols  derived  from  bonzotliiazolo 
as  an  extension  of  our  studios  of  iiuinnlino  ;in:do;:s. 

All  of  the  amino  alooliols  described,  in  this  paper  earrv 
the  functional  side  chain  in  position  (1  (I),  that  is,  /mm 
to  the  rill"  nilro"eii.  This  simulates  ;i  relatiouslii|i  to 
the  4-substilutetl  (piinoliuc  tiiitino  tileohols  ns  far  as  the 
heuzothiazole  system  permits.  .'Vpiirt  from  the  other¬ 
wise  unsub.stituted  derivatives  (la),  2-|)lieiiyl-substi- 
tuted  derivatives  (Ib)  were  also  prciiared  because 
2-pheuyl  substitution  in  the  iiuinoline  series  had  proved 
advaiitageoi.s  to  lutimtilarial  poteticy,®  porliaiis  due  to 
iniiibitioti  of  oxidative  biotransformatioii.  Ilowever, 
sinee  the  ‘2-phenyl-substituted  ((uinolineaniino  alcohols 
cause  plioto.sensitization'  tind  this  may  be  associated 
with  their  increased  eouiunatiou,’'  J-trifluoroinethyl- 
substituted  benzothiazoletimino  alcohols  (le)  were  lu'e- 
pared  to  avoid  this  effect;  in  the  (piinoline  series, 
2-CF3  substitution  furnished  timino  alcohols  with 
moderate  antiniahirial  activity  tuid  less  pliotosensiti:'.- 
iiiR  pro[)erties.’ 


R,N(CH,)„ 

In,  Ii'  -  (I 
1),  K'  =  C.IIr, 

C,  1!'  =  Cl'’;, 

n  —  1-tJ;  li-jN  =1  (lialkylainino,  piperiiliiio 


beiizenel hiol "  ami  till-  was  eyelizi  d  with  formic  acid  to 
(•-benzol hittzoly I  niethil  ketono  ill).  Hi'omination  of 
II  was  iollowed  by  treatment  of  the  resultim^  bromo 
ketone  with  seeondari’  amines  and  rediietion  of  the 
amino  ketones. 

I  "i-  lit'-'' "" 

t'HX'O— S-Jk/  -KM'  KNi-HCHOli 

„  la,  ••  =  1 

The  2-plienyl  (lli.  n  1)  and  2-t rilluoromethyl 
(le,  n  -  1,1  analogs  were  olitained  osentially  by  simil.ir 
routes,  benzoyl  eliloride'-  and  trilluoroaeetic  anliydride. 
res|)eetivei\'  l)ein!t  used  in  ilimethvlaihline  .-oliition  in 
the  riiiji  closure  instead  of  formic  acid.  The  bromina- 
tioii  of  the  2-substil'itetl  (i-l leiizol hiazolyl  methyl 
ketones  in  acetic  tieid  always  leil  to  mixtures  of  1110110- 
and  dibromo  ketones  from  which  the  nionobn.mo 
keloiu-  coiilil  be  septirated  by  repeated  erystailiztition. 

(»-[:5-l)imethyhtmino-  (tiiid  piperidino-)  1-liydroxy- 
propyllbenzolliiazoles  (Iti-c,  n  =  2)  were  prepared  by 
reduction  of  the  eorrespoiulini:  Mamiieli  bases. 

The  svnthesis  of  one  extimple  of  :i  (•-(4-dialkyhimino- 

1- hydrox.vbutyl)-2-|)lienylbenzotliiazo!e  [lb,  n  —  d; 
UjN  =  N(t’H:t);l  wtis  accomplished  by  redueinsi  ethyl 

2- plienyl-ti-beiizothia7,olecarboxylate  (III.  H  --  ('fib.) 
to  2-phetiyl-()-benzothiazi)lemethanol  (I\'l,  oxitlizini; 
IV  to  2-phenyl-ii-benzotbiazolealdeliyde  1),  and  con- 
deiisiii"  this  with  7-dimetliylaniinoprop,\lnta;;nesiunt 
chloride  (Scheme  1). 

The ‘2-unsubstituted  :ildelt\ile  (\  )  was  prepttred  by  a 
similar  seipience.  Condenstitioii  ot  \  and  of  \  1  with 
iiitromet  bane  yielded  1 -(ti-benzotliiazoly  lb  2-nil  ro- 
elhanol  (\T1)  ami  its  (2-phenyl-ti-beii7otliiaz,olyl)  de¬ 
rivative  (VTll),  respectively,  .\t1empts  to  reduce 
these  nitro  alcohols  to  primary  amino  alcohols  failed. 


Chemistry. — For  the  s^'nlhesis  of  amino  alcohols  of 
type  la  («  =  1)  p-aniinoacetophenoiie  was  thio- 

cyanatcd"'  and  then  converted  to  ■)-;icetyl-‘2-;imiiio- 

(!)(•)  Thia  work  wits  sopporfrii  hy  flu*  I’.  S.  .Vroit* 
and  I)f*v^lofirncnt  (’oinin  tri'l,  (’nuii.-ti-i  PA- I'l  |‘i:{.M  ( 'oiiirilMiiion 

No.  2'.»8.  (li)  'I’-i  vtlioiii  in'inirif^  -li-mM  lx*  i.-l  l  >n  of  :il«. 

iirnor  from  Kunikulictrfi  I'liivcrHif  v,  K 'iruk-tii-i  m  <  Il.ti  \  m.i 

(2)  I.  I..  K  mill  Ml  til  •<  llll'l  ‘i.  \’.  |W’IH’Vnll'll-l.:lv:i,  ,/,  •fl>.  f'litH.  I  7. 

2471  (  I'ITTV 

•  ^1)  M .  I'oji  llll'l  .M .  r.  I'x'iM’ri ,  J .  \  t'l .  f'.f  r/i ,  61 ,  -’O!  ;  i  I'l  P.n. 

',4)  M,  1,.  .M'tciirt.  .■>,  vl,  \  in.  ■•lit,  ;tn.l  .M .  1..  68,  l''>l 

(lUIOl. 

t.'.)  P.  \V.  I^•\klM.  h  ,  \.  1:.  '’ti.  :  1;.  1;.  i.  .to.i  I*  . I  /.  //.t..,. 

ri/rl.  ('hem.,  A, 

fl?)  V.  \.  W  I  .  l.,;.;..,  -it.rt  .  \r.' ;ti  .^'1  I  »r  •  IHf  f'l  1.'. 

.1.  W.  K.lwani-  \iiii  M..  Ii  ,  I'-i 

f7l  r.  N  I Ti' ’ tiriii,  r.  •  inii.'  \  \  nu'.  I  .  W  ‘.••f'..|».  *{.  Jcou-h, 

and  I..  I  t*  iifil'«-ru'*T.  J.  Chn-  /».<.  f  .  27  .>ii|'i'i  .  12  • 

(Hi  1),  1'.  .]  Ill  <  >>  I  ijH.  I.i.lrd  .\|  ••••*  itc'  'In'  ui 

f  hvioii'ui  >"•  (1*1  V .  .Mm oil  J I.  J  ;.i  \  | m  . •  I'm.;,  > 

l{.  .\l.  I  .  II'.'I  t.  I/-.'  f .  •/»  .  11.  . 

(  Ml  I  I  i .  r.  K.im  tiuiiiii.  An  >• .  /  ’'..I '  m ..  266,  I'M  I'i.'h 


MfNO. 


oNni  ciinti 


Vk 


VII,  U  =.  II 
VIII,  It  -  t’„lb 


niolctlical  Dtlta.  The  IweKe  amino  tilenhols  de.-ie,- 
naled  witii  .\r:ible  nuinerab  in  T.ible  I  lia\e  l.i-eo 
le.-led  fof  aeti\ll\  acaitel  r',:snn„lni h,  .:l.,  ■  in  th.- 
lilou.-e  b\'  the  pt'oeedui'e  i.f  llane.  .7  nl.''  Iteath-  oe- 
enrriii'T;  on  da \  -  2  o  alier  inloelien  were  atn  it'.iied  n. 
I  in  nr  aet  ion  ;  inleetei!  eoni  ml  animal-  <lid  m  U  die  b. -lei  e 
da\  (i.  Tb-.'-e  comp. nind-  were  In-r'ily  toxic  ;it  If.!) 

lilt)  Iter  kir.  'l'lie\'  exinbileil  lejlirible  ant  in.a I  n  lal 
aell.ill  at  l.iwer  d..-.-,  wet'.'  m.l  nilatl\e  at  I'.  (.Ib 
nur  k'ji.  and  tnerea-ed  -niA  ival  titne  itt.ni  t)..'.  2  P  i!a\- 


lo  n.. I  X  ..,.11..  I  ..  I  . .  in  i... 

I ;.  It.  e  1  ii.i...'.., .  11,  ;  1  I  im.  I  .  I  I . . .  ,  53.  .1'.  I  .  1 
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oiily.  !5ul).'lilulii)ii  by  |)lii-ii\l  i,r  Iritliiuriiiiiciliyl  :il. 
l>o;iitic)n  till!  Hill  all'i  i'i  ;intim:il:ii  i:il  l)cli:iviiir.“ 

Si  iikmk  1 


V.  R-H 

VI,  R  - 


Experiniontal  Section 


Mt'Uing  points  (takoii  in  :i  Innitinn  (nith)  ami  lioiliiiK  |>i>iiii.s 
are  ni'correcloii.  Ir  spiu'tra  |_KHr)  wore  taken  on  a  Peikin- 
Klmer  Spoolrocorrl  anil  anivoil  with  oxpeoteil  alisiirptinn  liainls. 
Where  analytics  in  Tahlo  1  arc  indiiatoii  only  hy  symhols  of  the 
eleiiieiits,  analytiial  ronills  ohtainial  Ini'  lliose  ^■ll‘Inl■nl.s  won* 
within  ±0..'!' 0  of  the  tlioorolioal  valnos.  Atialysos  wore  (mt- 
formeU  hy  (Jalhraith  Lahoraiorios,  Knoxville,  'IVnn.  ^  iidils, 
physical  liala,  anil  solvents  are  iisteil  in  Table  1. 

6-Acel>lbenzo(hiazole  (in.--A  stirred  mixture  of  l-amino-:!- 
thioeyaiioacclophenotte"'-''  |4S  )>,  ll.'J,')  mole),  Na5.''  tlllA)  (72  k), 
and  iijO  (150  nil)  was  heated  nnder  rellnx  for  45  min,  cooled, 
and  filtered  from  some  imdissolved  material.  The  lillrale  wtis 
neutralized  carefully  with  .\cl)II.  The  seinisolid  was  exlraetial 
into  ether,  washed  (IhO),  anil  dried  (.5'„'.Slh),  and  the  residue 
from  the  ether  solnliim  was  rellnxed  with  lilh't  formic  acid  pM  n) 
and  a  spatula-full  of  Zn  dust  for  .'1  hr.  The  cooled  <lark  iiii.xture 
was  stirred  into  11,0  (4U0  nil),  and  the  yellow  .solid  which  .sepa¬ 
rated  was  filtered  oil,  waslicd  (lIjO),  dried,  and  eryst  dlized 
(C«Ur-I)elroleum  ether  (hp  ild-dll'’),  theti  KlOK),  yield  SC.-i  k. 

6-Acct}(-2-phonylben'/:o(hiazolc. — l-.Ainino-.'>-mercapto.'iieio- 
plietionc  was  converted  to  its  hydrochloride  with  dry  H(U  in 
ether.  The  salt  (dO.a  u,  0.15  mole)  was  dissolved  in  dimethyl- 
aniline  CJIO  ml )  and  the  solution  was  treated  .slowly,  with  .stirrinic 
and  coolinit,  with  .'iO  k  (0.21  mole)  of  benzoyl  cliloridc.  After 
heatinK  iiinJer  rcilux  for  I  hr,  the  mi.xture  was  cooled,  poured  into 
1300  ml  of  3.0' ;  IlCI.  and  stirred  for  2  hr.  The  solid  ketone  was 
tillered  olT,  wiished  (It.t)),  dried,  and  recrystallized  from  0,1 1« 
yielding  2.S  g  of  pale  yellow  .shiny  Hakes. 

In  a  similar  inamier,  tt-CJ-trilluoroineliiylhenzolhiazolyl) 
methyl  ketone  was  prepared,  using  0.20  mole  of  (F,C’CO)., 0/0.2 
mole  of  starling  umitiothiol  ketone.  For  additional  data  .see 
Table  I. 

6-Broinoacelylbenzolhia7.ole. — A  solution  of  Hr,  (16  g,  0.1 
mule)  ill  IS'-ii  Illtf  ( 100  ml)  was  addtsl  dropwise  to  a  hot  stirred 
suiiition  of  ketone  11  (17.7  g,  0.1  ntolc)  in  '2tM)  ml  of  4S'/),  HHr 
over  a  period  of  1  hr,  the  mixture  heiitg  maiiilaineil  at  60-6.5'’. 
After  additional  stirriiig  for  2  hr  at  60-ti5'‘  the  mixture  wtus  cm.Ied 
to  0°  and  the  crystalline  salt  wlticli  separated  was  tillered  olf. 
This  salt  wius  slirrni  well  with  11,0,  filtered,  washed  (11,0), 
dried,  and  rrystallized  from  C.ll,  as  pale  brown  crystals,  yield 
19  g. 

6-Uromoacetyl-2-phenylbenzothia70le.— A  .solution  of  6- 
acetyI-2-phcnylbenzolhiazole  (7.6  g,  0.03  mole)  iit  AcOll  (100 
ml)  was  retluxnl  tinlil  clear.  \  soliitioii  of  Hr,  (1.8  g,  0.0.1  mole) 
in  Ar4)ll  (30  ml)  was  then  added  dropwise  over  1  hr  and  reflii.xing 
was  contimieii  for  anollter  hour.  A  light  yellow  .solid  separatisl 
fisirn  the  ns'leil  sohiiion.  It  was  tillereil  olT,  washisl  (II.O), 
ilriisl,  and  rci  rv-tallized  three  lime-  from  (',,11,.  to  -eparnte  the 
prisiiiet  from  ilihroiii.e.eel  \  1  malerial:  yield  1.5  g, 

r,-t)ialkOaniino-  (iir  piperiilino-i  arelylhen'/ulhia/.oles.  rhe 
resfH'i'Iive  I't.hroinoaeet vlhi'o/.oi his/ole-  were  iieateil  with  a 
-eeondary  amine  in  ilrv  henzei;:'  or  eil  er  .'is  -peeitied  io  the  tool- 
notes  to  Tahle  1  The  preeipilaled  aniiiie  hnlrohioinnle  was 
lillereil  olf,  and  i  In'  liltrale  w.i-  wa-hed  lll.itl,  ilried,  and  mii- 
is'iilraiisl  at  r.  dio  isl  tue--nre  Solid  loiirio  keloni-  were  pinihcil 
hy  iTv-i :oh/.ai ion.  I.iipiid  ipioiliiel-  wi  re  reduii-d  wiilioiil  pun- 
heat  ion. 

(14)  'I  (•-«(.  w  PCf  l>v  til**  Wnlii'r  \riii\  liiwtiliui* 

tJ  ii,  \\  I ) ,  t  . 


C-|2*l>ialkylamino-  Cor  pip<»rMlino* »  i•h^(lroxv(‘lh^i:lM•n7.o- 
lhis/oU*s  (I,  N  1  ).  'TIk*  :ip|iiit|iti:(1i'  utinn't'ncilivl 
(0.02  liMilr)  UK'S  <ir  ffi  '  7  *  hn  • 

niui  a  M flu ( ion  N'altJ  I4  ( 0,0 1  0.0 !.'>  iimlr )  in  1 1  •(  >  C ml '  Mini 
A  Na(  III  (  1  ti'.l;  v>ti>  ^iHtiiialiy  WII  ti  ■‘i  11  nm^  ;ii  :il>'  •<  i  .'i  ’ 

After  >tirniiK  clu*  tnivtiin*  ft»r  •'»  Iir  nr  *J.V  mImmii  <•(  1  /n*  v.,/. 
vtMil  WIUS  rem**vts|,  inui  the  nii.vture  w:i.*s  ililiOiv]  vvii)»  )J..*i  ami 
t'».slanil  i>v«'nii^;lil.  Stlid  ainiim  alfiliul-  ucre  fiil!ffi«-ii. 

aiitl  r»MTyst:illi/e<l.  I.iijnul  pruiln«t'  \vci<*  cv- 
I riu  Uni  ( l*>t  •(  M,  drieil.  and  ronveited  In  <  «nniii«iii  '.di-.  If  flu'-*' 
faihsl  (<»  rrystalli/;*',  1, 1  liylcnoOi'i  J-hydi't.w-d-naplii Imaic  1 
sall.s  were  jirepansi  for  Itstin^;  piirpnM*-*.  Pn  raU‘>  for  c  har- 
aclerizHlioii  wore  usually  propaml  in  olhor. 

Mannich  liases. — A  snluiiou  tif  a  O-henxnthiazolyl  nnUhvl 
ketone  ((>-()«5  mole),  a  secondary  amine  hydioridtJiido  (O.Oaa 
mole),  parafoni\aldehydo  (O.O.S-tl.rj  mole),  and  1-2  ml  of  ethereal 
IICl  m  3-methylbutaiu»l  (nO  ml)  wjus  roliu\ed.  If  the  reactimi 
re<(uiretl  12  hr,  the  paraformaKJeliyde  wa.*^  add^l  in  tvv.>  to  thro«* 
portion.s.  The  ^-umino  kolune  hvtlrm  hloridos  either  crysiallir.cd 
on  ooolinK  or  could  he  precipitated  wiili  ether.  The  Int'cs  were 
liberateti  with  aqueous  Na;CO>,  i)urilied,  and  rcc«)UverteU  to 
hydrochlorides  in  dry  ether. 

6-|3-J)ime!bylamino-  (or  piperidmo-)  l-hydroxypropylibenzo* 
thiazoles  fl,  n  =  2). — The  Mannich  bases  wort*  oi>taitn^l  from 
their  hvtlrochluride  salts  in  Me()ff-2  A'  N'aOH  and  rt*ducod  with 
SiiHU4  as  ilescribetl  for  the  preparation  of  I  (a  =  1 )  almve. 

BwUenzothiazolecarboxyiic  Acid  (HI,  U  ~  H)  and  lllhyl  Ester. 
— A  stirred  mixture  of  ethyl  4-amiiio-d-i hiocyanobciuo;ue‘^ 
(22.2  g,  0.1  mole),  Na-S  OMjO  (20  g,  0.12  mole),  an  !  Il4) 
(CO  mi)  w.as  rellu.ved  for  45  min,  cot>led,  and  liltered  from 
any  undi-ssolvcd  material.  The  filtrate  was  neutralized  with 
Ac()H,  and  the  precipitating  .semi.solid  aminotin’ol  wa,s  extracted 
(l•'t:0),  washinf  UlAM,  and  dried  (.MgSth).  Ktlier  w.xs  removed 
under  reduced  pres.<nre.  and  the  residual  amiiinihiol  was  cwcUzed 
by  relluxing  with  25  g  of  formic  acid  and  a  little  Zn  dust  for 
3  hr.  The  cooled  reaction  mixture  was  poured  info  cold  water, 
the  slowly  solidifying  material  was  hliered  oil  and  Inuled  with 
5%  NallCOi,  and  the  solid  was  again  filtercil  otT  after  cooling. 
It  was  dissolved  in  etlier,  dried  (MgS(\),  ami  .distilled.  The 
e.sler  bad  bp  122-125®  (0.2  mm),  yield  1 1.5  g. 

The  SnllCOi  solution  was  acidified  to  fiirntih  3  g  of  the  free 
acid. 

Ethyl  2-Phenyl-6-benzothiazolecarboxylate  (UI»  K  =  CeH,). — 
A  crude  mixture  (fl.7  g|  of  etiiyl  4-afnim>-3-iriercaptobenz«»ate 
and  4-anuno-d-mi‘rcnplol)enzoic  acid  liydroihlorides  wjus  dis¬ 
solved  in  75  ml  of  dimcthylaniline  and  treated  grailually,  with 
cooling  and  stirring,  with  lU  g  of  l)en7.oyl  chlnriife.  After  refluxing 
f<»r  tl(l  min  tiie  nu.vture  w.*is  eoole<l  .and  poured  into  400  ml  of 
9%  HCl.  A  .-'ioUd  precipitatiMl,  was  filtered  otT,  ami  worked  up  ivs 
above. 

6>Benzothiazo1emethnnol  (IV,  K  «  H)  and  2-phen}l-6>benzo- 
(hiazolcmcthano)  (IV.  K  CeH^)  were  prepared  by  reiluciimi  of 
ethyl  b-boiizothiazolecarboxyhUc  and  ethyl  2-phcuyJ-r>-bcM/.o- 
thiazoU'carboxylato,  respectively,  with  l.i.Mll*  by  tiie  meihod 
of  Zubarovskii  am!  Khodot.*'  Oxidation  of  thc.sc  alc«»lu»l.s  (1) !).'» 
mole)  with  active  MnO?  (80  g)  in  dry  CllCb  (1  1.)  at  27®  for  24 
hr,  filtr.'itum  from  MnO  atid  removal  of  the  solvent  gave  6-ben/o- 
thiazolerarboxaldehyde  (V)  ami  2-phenyl-ti-benzoihia7.olecarbox- 
aldehyde  (VI),  respectively. 

6-(4*]>imethylamino-l-hydroxybu(yl)*2-phenylben7.othtazole 
(Ib.  n  =  3;  R  =  CJU). — A  .solution  of  1.5  g  (0.012  mole)  of 
7-<limelhylaminopropyl  chloraio  in  TUF  (2  ml)  was  added  drop- 
wise  to  a  siirri'd  mixture  of  Mg  (0.3  g,  2  mg-atoms),  dry  Till' 
(2  ml),  and  It  (one  crystal)  which  h.n!  Iwcn  aclivati'il  wiih  0.1 
lid  of  Mel.  When  the  vigorous  reaction  had  Milixiiled  the  mix¬ 
ture  wu-''  heatt‘d  at  (UP  f«ir  4  hr,  anot  hi‘i  (*.2  g  '*1  *, -dit net  h  \  lame'  - »- 
propyl  cfdoride  was  a«ideif.  and  iieafinc  was  erinf iniu'd  fi>r  I  hr. 
A  .s4.dutiori  <ii  aldohyih*  VJ  (1.2  g,  .">  mmoles)  in  riU*  (I.m  ml)  wa-: 
llu*ii  addeii  drnpwiM*  at  20  50®,  ;iiid  the  mixlure  was  'lined  ;oid 
healed  at  40  .UP  for  3  iir.  it  was  (ienunpo'i-i!  nmiIi  ue-eoM 
saturated  .NHU'l  and  allowed  to  .•'land  «»veniichi.  I  jIh'I  ani]  a 
little  U?l)  were  aiiib'd,  the  ether  layer  \va>  M'paiaied,  ami  the 
.ujueou'*  layer  \nm'»  «‘\nacted  willi  elli«  i.  The  ctniuMiied  e‘li'*i 
exiraels  wen*  dried  'MgStP*,  tfie  :s4ilvci0  wa'^  removed,  a  .1  th<' 
n*Mfhie  wa.^  cry'ialluiMl  fr»im  jiel loleiou  eihiT,  yii'ldmg  g  oi 
prodm  t . 

I  l.'it  V.  M.  /.*(n;(r.,\ 'Kn  atut  il.  I*.  Is'  ••I'.i,  O'h  i  »i»»h  f  30 
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G-i  l-Hy*lrox>-2-nilr<M*thvnbon/.othia7.olc  (VU).  -A  solutuu*  of 
(>-hc'iizolhiiizi*U*c;ul)o\uKlel>y'lo  (\)  K.'  nu>!e)  aiul 

MrNO;  (l/J.'i  ii.  O.OJ  iiHtlf)  ill  tin  r.l-*>  f7*>  ml)  \v;ls  adtli'il  Itt  a 
iiuMiirt*  t'l  I  ml  A  Nat  >Mi*  in  \ln<  Ml  ami  t  llict  (  10  ml)  «»vt*r 

a  iktiikI  of  10  mill.  Al'ler  Ix  iiin  slitml  at  fnr  1  lu%  thu  mix¬ 

ture  was  trt'Mtcil  wiih  .\iO!l  (I!  ml)  in  ciIut  (20  ml)  ami  slirmi 
fur  aimthoi  lA  min,  ami  NaOAr  w;L^  lillond  oil  ami  vva.NlnHl  wiili 
filler,  rhf  |•f^iliue  li‘tm  llie  elher  ■'uliiliun  was  a  palt‘  yellt»w 
^tuikl.  It  \v:is  waslipti  (II.O)  ami  tliieti  ami  wimlMksI  u.S.i  j;. 


'J'.viil.K  I 

\Tivi:s  of  ItKxzurni  v/.uia;* 


K'~ 


K 


Solvent  ot 


No. 

n 

11'  ''4 

cry.tii^ 

Ml..  °C 

Formula 

.\nalysp8 

II 

COCII,  C.'l 

I’KC.IU 

91- 

C, I  l:\O.S 

C,  II,  X 

11 

COCII,Iir  74 

CM  I. 

i:i.!-i:i.-.' 

CMUHr.XO.S 

C,  n,  Br 

1 

H 

CnOllCH,N'(C,lI,).-LMIRr''  70 

MeN(J, 

110-112 

C|jIIa|Hl;N';08 

C,  H,  X 

•  Ficrati- 

.M.C.\ 

178-ISI) 

C  i.l  l.|N  jO.8 

c,  :i,  N 

H 

CI101ICII..NiC.n,V  (W 

2 

•1,1  '-Mi'iliylcTiolii-,(-’-liy,lnixy-o-ri;n>lillii>:ilo)' 

I2,v-i:;i)/ 

CMH.iNUOiS 

C,  II,  X 

•  I’icr.nie-  IIHr» 

Eton 

l.',:!-l.',4 

C,  H,  X 

;j 

H 

CU()I1CII..N(',II, 72 

PE,  Eton 

n.vno 

C„ll„\  1  )S 

C,  II,  X 

It 

co(CH,i;\irii,v.nci'  42 

MeOlI 

210  llco. 

C,.H„C\N;OS 

C,  H,  X 

II 

(■0(CII;'...NC,1I,„IICI'.'  .‘>4 

EtOIIMIjO 

2.’)2-2.'19 

(’■..HnClNV-l.S 

c,  n,  X 

4 

11 

Cl  101  u t ;  1 1, 1..N  1  (■  1 1 , ),  ■  2 1 1( 'F  •■>;i 
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('ompottinl-.  with  .Nr.ihie  minieraU  have  heeti  tested  for  ant iinalarial  aetivity.  ’’  PI!  - 

-  )m9  riilrllUl  1 

•llic'l  |Im>  •19- 09’).  'll. 

at  M0‘*.  •I*'(  at  iMO  210^.  'rin*  ketone.  K  =  ( ’( K ’I  f;\ I**?,  "a>  preparetl  in  (Vllr.  umler  N.  ai  27”  I-t  I  hr.  '  l’n*pan‘i  hv 

miMi  ^  e<|nmiM!  ir  amuunl.s  of  I  he  amine  *  1 1  Hr  and  i  he  amtnoiiinin  salt  of  <  he  ori'aiiie  arid  in  !  i  <t ).  lilienn^,  and  di  \  inu  ( INO, ).  ■  I  >uiiMe 

mp  rj"*  •  Ido  2 10  2  •O'  .|e«-.  I ’re  pa  led  from  i  he  hvdroln'Hiiide.  '  NC'.IIh  --  piper  i*i  mo.  ■  I’niaie  lrt»ni  h'o  i  An.  mp  lOil-ltil  n  as 

not  anal\  'ed.  '  M  innn  h  h  aelion  time  1  hr.  separaletl  on  I'oolint;,  Iiuht  \ell»iw  M»lid,  re'T\>talli/etl  after  •  hareM:il  iieatineiit.  *  Ha  e 
was  vi'i'oti>  Iii|(Md;  tlihvdrorhioi  ide  was  prepared  in  dry  '  Hrepaitsi  m  at  27  ’  for  -4  hr,  then  at  .“o^  for  1  hr.  "•  neeom- 

po'nnl  on  ).»  .P  i:,*:  in  '••Uent  >».  ■*  He.iet  loii  t  ime  12  hr:  -ep  iraleij  on  f«N*rrnu,  “  Prep  oe-l  fh'in  the  keione  ami  Hi  in  .Vt  t  M I  at  00  -  70 

^  K mm  the  hrotno  ketone  in  I  '.t-t )  at  27”  for  21  hr.  «  Prepared  fr»>m  the  ennle  ha^e  hy  the  nent'ral  pnreiahite  of  .1.  II.  Hillinait,  J  >.  11. 
'I'lmtnas,  .M.  Ih-dnek,  <1.  Sehr«»tenl)tK*r.  1).  I\.  H.irne',  ,1.  Neim*e,  P.  Tlix,  and  I!,  ('k  l.iml.  ,/.  On/.  <  l.itn  ,  II.  77  1  P.HH  i.  '  l!eaeii<,ii 
I  iriie  I  s  hr :  'separated  on  at  Id  0  ion  oi  Ki  t  V  *  S.  ( I  I'ridman,  f»Vn.  (’Aem.  (  SS/t,  20.  IPM  1 1  '**0 '.  hin**-  mp  '  •  I  '  l.it .  *  mn  2 1  . 

■*  lai mp  -til  '  Pieparetl  fit»rn  ahiehytle  \  I  as  di's*  riU'J  lor  the  'J-nti.'Uh'i n tiled  dt  1 1\  .oive,  l»ni  Tl  1  !•  m  .e  nl  t»f  l-.i  t  >. 
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V .  Part  5.  2-Aroxy  and  2-pChloroani lino  4-qulnollne  Amlnoalcohols 

Antimahrials.  9.  a-(2-Piperidyl)-4-qujnolinemethanois  Carrying  2-Aroxy 
and  2-{o-ChIoroaniiii»o)  Groups* 

u  a  .  /  W  U  JournalofMedicinalChemist^,  16,528(1973). 
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Twelve  a-(2-piperidyl)-4-quinolinemethanols  were  synthesized  from  2-chJorocinchoninic  acids  by  addi¬ 
tions  of  2-PyLi,  displacements  of  2-Cl  of  the  resulting  4-<juinoIyl  2-pyridyl  ketones  by  aroxy  or  p-chloro- 
aniiino,  and  hydrogenations  of  the  keto  and  pyridyl  groups.  Activities  against  Plasmodium  berghei  in 
mice  were  comparable  with  those  of  2'aryl  analogs.  The  6,8-dichloro-2-(p-chlorophenoxy)  compound 
was  curative  at  20  mg/kg  but  was  phototoxic.  2-Chloro-fli-diethylaminomethyl-4-quinolinemethanol, 
synthesized  by  a  conventional  route,  was  “inactive"  against  P.  berghei  but  active  against  Plasmodium 
gallinaceum  in  birds 


Syntheses  of  12  a-{2-piperidyl)-4-quinolinemethanols  (1- 
12)  (and  incidentally  the  2-chlorodiethylamino  alcohols 
13  and  14)  were  undertaken  with  the  following  expecta¬ 
tions:  that  the  2-aroxy  and  2-(p-chloroanilino)  would  pre¬ 
vent  oxidative  biotransformations  to  less  active  carbo- 
styryls;*  that  these  groups  would  lead  to  liigh  activities 
against  Plasmodium  berghei  in  mice  with  Prm  binuing  of 
the  molecules  to  the  host  tissues;''  and  that  phototoxicity, 
formerly  thought  to  be  associated  with  conjugation  of  aryl 
and  the  2-quinoline  nuclei'’”®  in  highly  curative  drugs  such 
as  15,*  mi^t  be  reduced  by  intervention  between  the  aro¬ 
matic  nuclei  of  the  heteroelement  0  or  N  which  would  de¬ 
stroy  the  direct  conjugation  although  replacing  it  by  forked 
conjugation.*® 

Chemistry.  The  a-(2-piperidyl)methanols  1-12  were  syn¬ 
thesized  from  appropriate  isatins  through  2-hydroxy-  and  2- 
chlorocinchoninic  acids  16-20  (and  ester  21)."***  Rather 
than  displacing  the  2-Cl  at  this  stage,'*  the  reactions  out¬ 
lined  in  Scheme  I  were  used,  namely,  additions  of 
2-PyLi,**'”  then  aroxy  and  anilino  displacements  of  the 
active  2-Cl*°  of  the  2-pyridyl  ketones  22-26  (more  difficult 
when  an  6  substituent  was  present),  and  simultaneous  Pt- 
Hj-AcOH*’  hydrogenations  of  the  keto  and  pyridyl  groups 
of  27-38.  Reduction  of  the  />methylthiophenoxy  analog 
40,  however,  was  incomplete  and  stopped  at  the  o-f2- 
pyridyOmethanol  stage  43,  presumably  because  of  catalyst 
poisoning  by  sulfur  of  the  substrate.  The  products  1-12 
were  isolated  only  in  one  of  two  possible  racemic  forms. 
Difficulties  in  and  deviations  from  usual  procedures  are 
given  in  the  Experimental  Section. 

In  preliminary  experiments  toward  making  a-diethyl- 
aminomethyl-4-quinoIinemethanoIs  carrying  2-lietero  sub¬ 
stituents  which  might  then  be  displaced,*®  13  and  14  were 
synthesized  by  the  standard  sequence.  Scheme  11.*’** 

Biology.  Results  of  tests  against  P.  berghei  in  mice  by 
the  method  of  Rane**  are  given  in  Table  1.  In  activities, 
the  o-(2-piDeridyl)-2-aroxy-  and  2-(/>cliloroanilino)-4-quino- 
linemethanols  1-12  proved  to  be  similar  to  2-aryl  analogs 
typified  by  IS.*  That  chloro  is  a  more  effective  auxo- 
pharmacophore  than  methyl  is  shown  by  marked  and  con- 

tConlribotion  No.  1047  of  the  Army  Research  Program  on 
Mabria.  This  work  was  supported  in  part  hy  (a)  the  U.  S.  Army 
Medical  Research  anil  Oevelopment  Command.  Office  of  the 
Surgeon  General.  Contract  No.  0a.4a-|  43  MI)-295S.  R  E.  Lutz. 
Responsible  Investigator,  with  Postgraduate  Research  Assistantships 
to  C.  W.  W.  and  J.  k.  S.,  1 9e8;  (b)  NASA  Traineeship  to  J.  R.  S., 
I9«a-I96<>:and  (c)i  tellowship  to  J.  R.  S.  under  A.  11.  Robins  Co. 
rcacarch  grant  to  R.  t.  L.,  University  of  Vuginia,  1  4n4-l 970.  Anti- 
maUriat  and  phototoaicit  v  test  results  were  supplied  by  Walter 
Reed  Armv  Institute  of  Research  tWRAlRl. 


1, R  =  H;R'  =  4-Me 

2,  R  =  6-Me;  R‘  =  4-Me 

3,  R  =  6C1;  R'  =  4-Me 

4, R=H;R'  =  4-Cl 

5, R  =  6C1;R'  =  4-a 

6, R  =  6,8-Me,;R'  =4-0 

7,  R  =  6,8-a,;  R'  =  4-a 

8, R  =  6,8-Cla;R'=  3,4-0 


9,R  =  H 

10,  R  =  6-Me 

11,  R  =  6-0 

12,  R  =  6,8-Me, 


13,  R  =  H 

14,  R  =  6,8Cl, 


15 


sistent  activity  differences  between  analogs,  and  p-chloro- 
phenoxy  appears  to  be  slightly  more  effective  than  p- 
chloroanilino.  The  most  active  compound  was  the  6,8-di- 
chloro-2-(p-chlorophenoxy)  (7);  it  was  “active”  at  10  mg/kg, 
curative  at  20  mg/kg,  and  somewhat  more  active  than  the 
a-dibutylaminomethyl-6,8-dichIoro-2-(3,4-dichlorophenyl) 
analog  15.  The  combination  of  three  aromatic  chlorines  plus 
the  2-aroxy  oxygen  in  7  has  produced  almost  the  same  level 
of  antimalarial  activity  as  the  combination  of  four  aromatic 
chlorines  in  the  o-dibutylaminomethyl  2-3ryl  analog  15. 

Representatives  of  the  more  active  of  the  compounds  1- 
12  proved  to  have  high  to  moderate  phototoxicities**  com¬ 
parable  with  those  of  2-aryl  and  2-aroyl  analogs."’®’*®  It 
appears  that  intervention  of  the  hetero  elements,  oxygen  or 
nitrogen,  between  the  2-aryl  and  the  quinoline  nuclei  (like 
the  carbonyl  group  in  2-aroyl  analogs’®)  has  little  or  only 
moderate  effect  on  both  antimalarial  activity  and  photo¬ 
toxicity. 


Experimental  Section 

Satisfactory  siwctra  were  obtained  where  required  for  structural 
determination.  Insiiumenis  used  wetc:  for  melting  point,  Thomas- 
Hoover  apparatus;  ir,  Pcrkin-Elmer  337;  nmr,  Hitachi  Pcikin-Hmet 
R-20;and  mass  spectrum,  Hitachi  Pcrkin-Llmet  KMU  6t'.  Micro- 
analyses  by  Galbraith  Lab.,  Inc.,  were  correct  withm  +0  4":  (sec 
Table  II  for  data). 
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Sciiciiw  I" 


Scheme  11 


CQOH 


16-20 


ArO,  ArS,  or 

a.  ClPhNH, 

b. H* 


22-26 


27-29,  X  =  OPhMe-p 
30-33,  X  =  OPhCl-p 
34,X  =  OPhCI,{3,4) 
35-39,  X  =  NHPhCl-p 

40,  X  =  OPhSMe-p 

41,  X  =  SPhCl-p 


RQCOOMe 
21,  R  =  6,8-Cl, 


2-PyU  ClPhNH, 
H* 


NPha 

QCPy 

42 


H* 


39 


40 


Pt-H, 


OH 

I 

QCHPy 

43 


27-38  1-12 

AcOH 


“Q  =  4-quinolyl;  R,  see  Table  11. 

2'Hy<lTOxycinchoninic  add  (75%)  and  derivatives,  6-Me  (76%) 
and  7-0  (30%),  were  prepared  from  the  isatins  through  A'-acetyl- 
isatin.'*’**  The  derivatives,  60  (51%),  6,8-Mej  (55%),  6.80^ 
(89%),  and  70  (65%),  were  made  from  the  isatin  and  malonic 
add  (AcOH,  reflux  15-17  hr).'* 

2-Oilorodnchonir.ic  acids'^  16-20  were  obtained  (co.  80%)  by 
treatment  of  the  2-.'iydroxy  acids”  with  POCl,  (reflux,  3  hr), 
hydrolysis  by  HjO  (3  hr;  but  for  17  and  20,  by  solution  in  dioxane 
containing  excess  2  N  NaOH),  solution  in  NaHCOj,  and  repredpita- 
tion  by  acid. 

Table  I.  Bioassay  Oata°'^ 


COCl 


45-50 


QCOCH,Bt 

51-54 


QCOCHjNEtj-HBr  - -  13,14 

’  NaBH, 


Methyl  2,6.8-Trieh!orodnchoninate  (21).'*  A  solution  of  10.8 
g  of  2-hydroxy-6,8-dichIorodnchoninic  add  in  30  ml  of  SOClj,  9  ml 
of  DMF,  and  25  ml  of  C,H,  was  refluxed  (15  hr)  and  evaporated. 
Treatment  of  the  residue  with  5  1.  of  refluxing  MeOH  (10  min)  gave 
21  [ir  (KBr)  1745  cm*'  (C=0);  nmr  (CDCl,)  6  4.10  (s.  3,  OCH,), 

7.92  (d,  l,/=  3  Hz,  7-H),  8.05  (s.  1.  3-H),  8.78  fd,  l,/=  3  Hz,5-H)l. 

2-Chloto-4-quinolyl  2-Pyridyl  Ketones  (22-25).  To  51.5  g  of 
22%  n-BuLi  (in  hexane,  0.177  mol),  in  75  ml  of  Et.O  (distilled  from 
dry-Na)  (-60“  ,  under  Nj,  stirring),  was  added  28.2  g  (0.179  mol) 
of  2-BrPy  (30  min)  and  then  1 1.6  g  of  17  (0.048  mol)  in  450  ml  of 
THE  (distilled  from  LiAlH,)  with  stirring  (4.5  hr).  Warming  to  -35°. 
addition  of  100  ml  of  11,0.  HjO  quenching,  standing,  filtering,  wash¬ 
ing,  drying  (1 10°),  and  chromatography  (Al,0, ,  elution  with  C*H, 
and  CHClj)  gave  24  (ir  (KBr)  1680  cm  '  (0=0)).  The  use  of  Et,0, 
EtjO-THF,  or  THF-glyme  as  reaction  solvent  generally  gave  poorer 
yields  (4%  of  26). 

2,6,8-Trichloro.4-quinolyl  2-Pyridyl  Ketone  (26).  Portionwise 
addition  of  ester  21  to  2-PyLi  in  EtjO(-78°)  (charcoal  treatment: 
CHClj,  Celite)  gave  26  [ir  (KBr)  1680  cm"'  (OO);  mass  spectrum 
(70  eV)  m/e  (rel  intensity)  340(18),  338  (54),  336(55),  311  (36), 
309  (100),  307  (100),  275  (74),  273  (100),  234  (9),  232  (32), 

230  (32),  78  (78)).  A  similar  run  in  1: 1  Et,0-THF  (-60°)  and 
chromatography  (AljO,,  C^,-CHC1)  gave  4%  of  26. 

2<p-Methylphenoxy)-,  2.(p-Methylthio)phenoxy-,  and  2-(p- 
ChIotophenylthio)-4-quinoly( i-Pyridyl  Ketoncs(27. 40. 41).  A 
solution  of  2.6  g  (9.2  mmol)  of  22  and  3  g  of  NaOC6H4Me-p  (23 
mmol)  in  35  ml  of  dioxane  (dist  illed  from  CaH, )  was  refluxed  ( 1 5 
hr);  27  was  then  precipitated  by  H,0  quenching.  40  and  41  were 
made  like  27  (dioxane,  reflux,  ca.  22  hr).  Under  simibr  conditions 
25  was  recovered  (907!>).  and  in  diglyme  (retlux,  6  hr)  the  product 
was  an  intractable  nil 


Antimalarial  activities,®  MST'’  (days),  (curcs)'^'' 


Rel  _ Dose,  mg, 'kg _  Phototoxicity,'’  MED,-'^ 


Compd 

no. 

X 

R 

20 

40 

80 

160 

320 

640 

Ip  (oral),  dose,  mp/kj! 

1 

932 

OPhMe-p 

H 

0.4 

0.4 

0.6 

0.8 

0,8 

1,0 

2 

933 

OPhMe-p 

6-Me 

0.4 

0.4 

0.6 

0.6 

2.6 

7.8 

3 

934 

OPhMe-p 

6-Cl 

0.2 

0.6 

3.0 

3.4 

5.2 

Toxic 

4 

940 

OPhCI-p 

H 

0.3 

0.5 

2.9 

7.1 

9.1 

2C 

5 

965 

OPhCl-p 

60 

1.3 

5.3 

13.7 

1C 

4C 

4C 

75  (50) 

6 

945 

OPhCl-p 

6,8-Me, 

0.5 

5.5 

12.5 

13.9 

2C 

2C 

7 

970 

OPhCl-p 

6.8-CI, 

2C 

3C 

5C 

5C 

5C 

5C 

(50) 

8 

973 

OPha,(3.4) 

6.8-Cl, 

13.9 

3C 

5C 

5C 

5C 

5C 

25  (25) 

9 

930 

NllPhO-p 

It 

0.6 

0.6 

1,0 

7.8 

10.0 

1C 

10 

931 

NHPhCl-p 

6-Me 

0.6 

0.6 

0,8 

1.8 

11.2 

4C 

15 

II 

938 

NllPhCl-p 

60 

0.3 

0.5 

1.7 
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Cl 
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'Against  P  her^het  in  mice  (see  ref  22)  '’See  ref  23.  '"Mean  survival  times  in  days;  a  compound  is  considered  “active"  sshcn  M.ST  is  dnulild 
or  more.  ‘'C  ’  number  of  cures  (mice  surviving  to  6<l  days)  out  of  test  groups  of  five  mice.  *’1  or  15  test  croups  were  Icii  mice  'MI  D  -  min¬ 
imum  effective  dose  in  miUigtams  per  kilogram  *15  ^  WR  301190  tSN  150681.  ihe  2-arvl4-(Tl(ll It'll,.  HC'l  analog,  ii  is  included  lot  compart 
ton.  '’This  IS  me  a<.ll,.Ntt,  IICI  analog,  it  was  active  at  160  nig;kg  against  /’  enllinaciuri  in  ’'uds 
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2-(/>-Chk>rophenoxy)-6-chlor<i  and  6,8-Dinicthyl-4-quinoiyl  2- 
Pyridyl  Ketones  (31  and  32).  Under  the  above  conditions  using 
NaOPhUi-r  tretlux.  4H  in)  24  was  teeswered  (SOC/d.  Use  of  DMSO 
ot  DMSO.  as  solvent  ( It  O  and  1 25  )  gave  intractable  products.  A 
solution  of  1.36  i:  (4.5  nirnol)  of  25  and  4.5  g  I  3(1  rnmol)  of 
NaOPhCl-p  in  32  e  oi  molten  p-clilo;'.  j  her.;'!  \va.i  stdred  at  95'  ( 1 3 
hri  and  quenched  m  H.O.  The  product.  32,  was  charcoaled  (EtjO) 

(ir  (KBr)  16S5  (C=0).  1232  cm  ‘  (COC)).  Reaction  of  24  under  the 
.ibove  conditions  was  incomplete  in  10  hr  (tic)  but  in  22  hr  gave  31. 

2-(p-Chl6ro-  and  3,4-dichloroplieno.\y).6,8-<lichloro-44tuinolyl 
2-Pytidyl  Ketones(33  and  34).  To  Ctllj-washed  Nall  (0  069  mol, 
from  3  g  of  a  55''!  dispersion  in  mineral  oil)  in  2(10  ml  of  DMF  (mo¬ 
lecular  sieve  4.\,  48  hr)  was  added  dropwise  a  solution  of  22  g  (0.17 
mol)  of  p-chlorophenol  (in  100  ml  of  D.MK)  and  then  4  g  (1.32  mmol) 
of  26.  Heating  (95''.  11  hr),  11,0  quenching,  and  crystallization 
from  MCjCO  (charcoal)  gave  33  [ir  (KBr)  1680  (C=0),  1235,  1215 
cm"*  (COC);  mass  spectrum  (70  eV)  mic  (re!  intensity)  432  (15.6), 
430  (43.8),  428  (43.8),  326  (26.5),  324  (79).  222  (79),  78  (100)]. 
Compound  34  was  made  similarly  from  3.4-dichlorophenol. 

2-(p-Chlotoanilino)-4-quinolyl  2-Pyridyl  Ketones  (35-38).  A  50- 
ml  solution  of  3.5  g  (0.01 18  mol)  of  25  and  6  g  of  p-chloroaniline  in 
absolute  EtOll  was  refluxed  (48  hr;  23  and  24  required  only  6  hr). 
After  adding  50  ml  of  11,0  and  25  ml  of  concentrated  HCI,  and 
again  refluxing  (1  hr),  38  was  precipitated  by  H;0-NaOtl  quenching 
(ir  (KBr)  1720  cm'*  (00)1 .  Without  HCI  the  anil  was  obtained,  mp 
198-200'*  (not  analyzed)  jir(KBr)  1630  cm"*  (OiNll.The  2,6-Cl, 
ketone  26  under  these  conditons  failed  to  react  with  2,4-dimelhyl- 
aniline  (24  hr). 

24p-ChloroaniUno)-6,8-dichloro-i-quinolyl  2-Pyridyl  Ketone  (39) 
amd  Its  Anil  t42).  \  .solution  of  5.9  g  (17.6  mmol)  ot  26  and  5.1  g 
or  ^chloroaniiine"  HQ  in  100  ml  ot  p  chloroamline  was  sttried  at 
95  (under  N, ,  8  hr).  11,0  quenching  gave  42.  Solution  in  1.8  1.  of 
1.5  A/ HCI  in  dOT  htOH  and  refluxing  (2  hr)  gave  39.  In  a  separate 
expeiiment,  anil  42  was  washed  with  dilute  NaOll  [ir  (KBr)  1685 
cm"'  (C=0);  mass  spectrum  (70  eVO  mic  (tel  intensity)  431  (36), 

429  (98),  427  (100),  325  (20),  323  (59),  321  i59),  290  (8).  288 
(27),  286  (34).  78  (61)|.  It  is  evident  that  displacement  of  2-Cl  by 
an  aniline  is  impeded  by  an  S-quinoline  substituent  and  by  o-Mc  in 
the  aniUne  and  that  the  reaction  is  autocatalyzed  by  HCI  liberated.” 

2-Aroxy-  and  2-(p  Chloroanilinoi-<i-(2-pipctidyi)-4-quinoline- 
methanols(l-l2).  Hydrogenations  of  the  2-pyridyl  ketones  27-39 
were  by  Pt-H,  (0.2  g  of  842;  PtO,  per  3  g  of  substrate  at  43  psi  in 
250  ml  of  AcOH),  followed  by  filtration  (Celite),  and  NaOII-11,0 
quenching  (directly  or  after  vacuum  evaporation  of  AcOH  and  solu¬ 
tion  in  Me, CO). 

a-(2-Pyridyl)-2-[p-l  rnethylthio)ptienoxyl-4<iuinolinemethanol 
(48)  was  made  from  40  bv  ut-H,-,,\eOH  (as  above!  (ir  (KBr)  3100 
cm"*  (broad.  OH);  nmr  (CDCI,)  6  2.50  (s,  3.  SCH,).  4.40  (s,  1,  OH), 
6.42  (j,  I.C^OH)). 

AMempted  Synthc.sisof  a-(2-PipeT■dyl)-6.8-dichloro■2■(/^chlOIO- 
phenyD-4-quinolincme(hvlamine  (OCH(NH.)Pip;  for  Comparison 
with  7  and  15).  6,8'Dichloro-24p.chlorophcnyO-4-qulno(yl  2-PyTidyl 
Ketoxime,  (2C(2  Pip)=NOH  (44).  Reaction  of  2-PyLi-Et,0  with 
the  cinchoninic  methyl  ester  (-78°,  under  N, )  and  treatment  of  the 
resulting  ketone  (83%)  with  NH,OII  HCi-pyridine  in  absolute  EtOH 
(reflux  6  hr)  gave  44  fir  (KBr)  3225  cm'*  (OH),  no  C=0  band],  Pt- 
H,-AcOH  reduction*’  gave  an  unpromising  nuxture  (six  compounds, 
tic). 

2-Chloit>ctnchonmyl  Chlorides  (45-50).  For  45  and  48,  sec 
ref  13.  For  the  others,  a  melt  of  69  g  (0.278  mol)  of  (e.g)  20  and 
112  g  (0,53.5  mol)  of  PCI,  was  lefluxed  (5  hr),  cooled,  washed 
(Et,0),and  charcoaled  (hot  C,H,). 

2-Chk>ro-4-quinolyl  Bromomethyl  Ketones  (51  -54).  Addition 
of  49  (1 1.3  g,  0.05  mol)  to  6  g  (0.14  mol)ofCll,N,  in  400  ml  of 
alcohol-free  Ft.O  (4  hr),  addition  of  40  ml  of  48%  HBr  (1  hr),  ex¬ 
tractions  (Et.O),  dtyini’  (C.ibt.), ),  ,ird  evaporation  cave  53. 

24.’hloro.tsxiiethylaminomeihyl-4'quinolinemetlianols  (13, 14). 
To  a  solution  of  2  .S4  e  (0.01  iiu-l)  of  (e  g)  5 1  inSl  mlofEt,Owa$ 
added  2.82  g  oi  I  t, Nil  ( 1  lit.  2(1’).  After  tiitration  and  vacuum 
evaporation,  a  oiunon  if  tlic  oil  in  .50  ml  of  MeOH  was  itealed  with 
0.35  g  of  NaUH,"  and  4  ml  ot  K.t)  Istirting  3  hr).  Alter  qucneliing 
(1 .5  I.  of  H,(t,  iiaiiding  .5  >ir  I.  v  u  iium  ev.ipor.ition  of  El,0  extracts, 
solution  of  the  tiMduf  111  I  t.O  .ind  dtyutg  (CaSO,),  1  3  HC1  was 
preapitaied  by  ,(ry  H('l-I  i.o. 

2<,'hloro-4-cyjnoqumii|inr5  (55-60).**  The  2  c!ilorocin- 
chonimc  acids  (wnt re  attempts  at  diicct  KF  exchange  had  failed) 
were  converted  to  acid  chlorides  45-50  and  thence  by  C,H,-NH,- 
H,0  (slitting)  to  crude  amides  laii-dtied)  which  were  llieii  Healed 


(16  hr)  with  refluxing  POCI,-PCl,  (rather  than  SOCI,). 

2-Hydro\y-4-acelylquinoline  (61).  Reaction  of  2  chloto-4- 
cyanoquinoline  (55)  with  Mel.i  ( -60“.  £t,0,  3  hi)  was  incomplete. 
After  recovery  of  55  (38%)  and  byitroiysis  of  the  IdOH  filiraie.  an 
e(]u.xl  volume  of  18%  HCI  was  added  (reflux.  2  lir).  giving  61. 

2-Fluoto-4-cyanuquuiolines“  (62-66).  With  KF  in  DMSO 
(anhydrous,  under  N,,  180"),  55-60  underwent  selective  displace¬ 
ment  of  2-Cl  by  F,  Attempted  hydrolysis  of  CN  of  62  (75%.  H.SO,, 
100",  4  hr)  gave  2-hydroxycinchoninic  acid,  whereas  under  tliese 
cisndiiions  2-chloioniirile  55  was  converted  into  2-chloiocinchonimc 
acid  (16). 
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Cl 

COCII.Br 

Eton 

101-102 

86 

Ci.ll.BiCINO 

C.H 

52 

6-Me 

Cl 

COCH.Bt 

EtOH 

97-98 

80 

C,,H,r.it  !NO 

C.H 

53 

6,8-Mc, 

Cl 

COCH.Bt 

EtOH 

71-72.5 

73 

C,,ll,,BrriNO 

C,  H 

54 

6,8C1, 

Cl 

COCH,Br 

EtOH 

98-98 

77 

C,.H,BrCl,NO 

C.  HP 

55 

II 

a 

CN 

EtOH 

153-154 

78 

C.„M,C!N, 

C.  11 

56 

6-Me 

Cl 

CN 

EtOH 

I2I-I22 

55 

C,,H,C1N, 

C.H 

57 

6CI 

Cl 

CN 

EtOH 

178-179.5 

63 

C.oH.CI,N, 

C.H 

58 

7CI 

Cl 

CN 

EtOH 

145-147 

47 

C.,!l.a,N. 

C.H 

59 

6,8-Me, 

ri 

CN 

EtOH 

153-154 

64 

C„H,aN, 

C.H 

60 

6,8CI, 

n 

CN 

EtOH 

174-175 

78 

C,,H,C1.N, 

C.H 

61' 

II 

OH 

COMe 

EtOH 

199-200 

60 

C,,M.NO, 

C.H 

62 

M 

(’N 

Eton 

141-141  5*^ 

67 

C.nll.rN,*^ 

C.H.N 

63 

6- Me 

CN 

EtOH 

121-122'^ 

63 

C.,}M  N,*' 

C,  H.  1 

64 

6<l 

CN 

EtOH 

182-183.5'' 

49 

CiollXll  N,*' 

C,  II,  I- 

65 

6,8-Me, 

CN 

EtOH 

125-1  26“^ 

43 

Cull, IN. *■ 

C.H.N 

66 

6„S-(1, 

CN 

ElOH 

155-156*' 

54 

C,„H,C1.1  N,*' 

C.  11,  1 

*'Py  *  2  pyrKlvl,  Pip  =  2-piperidyl;  PU  =  phenyl.  ^Partial  pmification  by  solutioa  in  NailCO,  and  preapitaiion  by  MCI,  oven  dru**!. 
n^aegum  sublimed.  hromaioeraphy .  .AI^O,,  -CMCl,.  ^Chromatography;  l  lorisil,  CIlC'l A'hronutogfaphy ;  1  lonsil,  CUCi j-bc\aiic 
^FtOH-CHl  I,.  '*'Me,C()-CiI,Cl:  ort  ll.Cdj  (emupineni  of  r,K,  or  Me,CO  shown  by  ninr); diied  at  lUO^CO  Oi  niin)  (48  hr)  or  crystaliized 
from  CH,ri,  ^Crystalh.'jtion  ifom  Mo, CO  rapidly  gave  |K)ly morph  A;  crystallization  slowly  gave  pi-'lynix^rph  U  with  the  same  melting  ;v>int 
and  nmr  vCL>(,  I,)  bm  diltcnng  in  t!ie  ir  iKHr)  finoorpuni  region,  the  ir  (KBr)  of  A  alter  vilulion  in  CIICI,  and  esaporiiion  over  KHr  w.is 
identical  witti  ih.il  ot  U  iKHrl  ^Vacuum  d.iicd  ( I  (JO  )  ''Sample  nol  rccrystallired  'Stilidified  jt  1  75"  .  renielfcd  it  5-?^3  "*,\nalvscs 
were  within  ii  4  /  ot  ilie  'ry  oxoepl  is  ti»'iow>  '^C  r.iUd.  46.90, found,  47  40.  Gikd.  3  4M.  tound,  3  85  f’C  lakd,  37  W.  fv'nr.d.  3S  1  5 
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Antimalaria Is ,  10 .  ^Substituted  a-Dialkylauiinomethy l-2-aryl-4- 

quinolinemethanols . 

Manuscript  which  will  be  submitted  for  publication  in  the  Journal  of 

Medicinal  Chemistry 

H.  R.  Munson,  Jx.,  R.  E'.  Johnson,  J.  M.  Sanders,  C.  J.  Ohnmacht  and 

R.  E.  Lutz* 

Department  of ' Chemistry ,  University  of  Virginia 
Charlottesville,  Virginia  22901 


Abstract  4 ' ,6 ,0-Trichloro-2-phenyl-4-quinoline  aminoalcohols  with  a 
fourth  group  in  the  3-position,  Cl,  F  or  OMe ,  were  synthesized  for 
antimalarial  tests,  A  new  modification  of  the  Pfitzinger  reaction 
was  successful  with  a-haloacetophenones ,  utilizing  methoxyethanol  and 
trace  amounts  of  KOH.  The  3-halo  aminoalcohols  were  made  via  diazo- 
methylation  of  the  acid  chlorides;  and  the  OMe  derivative  was  made 
via  the  4-quinaldehyde  and  methylenation .  The  3,4',6,8-Cl4  and  3-F-4', 
6,8-Cl3  compounds  were  curative  against  Plasmodium  berghei  in  mice  at 
10-40  mg/kg;  they  were  moderately  phototoxic,  in  animals. 


3-Halo  and  3-metho  cy  2-aryl-4-quinoline  aminoa Icohols  _l-£  were 
synthesized  for  comparison  with  the  highly  curative  antimalarial  to 
gain  further  information  concerning  earlier  indications  that  phototoxi¬ 
city  in  2-aryl  types  paralleled  .electronegativities  of  4 ' -substituents® 
C1>CH3>0CH3,  and  is  decreased  by  the  combination  of  3-Me  and  2' -Cl 
which  must  sterically  interfere  with  coplanarity  and  effectiveness  of 
conjugation  of  the  rr-systems®  (eg  ^,8,^“^).  This  work  when  started  was 
given  impetus  by  the  postulate  that  phototoxicity  of  a  final  drug  might 
be  anticipated  from  phototoxicity  of  the  cinchophen  from  which  it  was 
made,  and  from  the  finding  that  3-bromocinchophen  (JJ^)  was  not  photo¬ 
toxic.  However,  this  factor  per  se  novj  seems  inconsequential  in  light 
of  the  effectiveness  of  for  treatment  of  acute  malarial  in  clinical 
trials  on  man^^’*^  where  photosensitivity  proved  to  be  a  minor  considera 
tion. 
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Chenilstrv 

Attempted  addition  of  2-PyLi^  to  3-bromocinchophen  ( 11^ ) 
having  failed,  aminoalcohoL  1  was  syntlicsized  by  the  classical 
route*^^  outlined  in  Scheme  1;  diazom.ethylation  of  the  acid 
chloride  1^,  hydrobromi nation  of  the  diazoketone,  NaBH4-K0H 
reduction  of  bromoketone  ^  to  the  epoxide  and  condensation 

with  NHBu^. 

Attempts  to  make  intermediate  cinchophens  and  from  the 
isatin  and  the  highly  reactive  2-haloacetophenones  by  modified^ 
pfitzinger  procedure  were  unsuccessful,  but  3-methoxycinchophens 
14  and  were  obtainable  by  this  method^ using  the  less  reac¬ 
tive  a-methoxyacetophenones .  A  new  procedure  was  then  developed 
for  the  reaction  with  Q’-haloacetophenones  using  methoxyethanol 
as  solvent  Xi7ith  smaller  amounts  of  KOH,  which  gave  3-halocincho- 
phens  11-1^  in  good  yields.  Since  neither  1^  nor  its  Me-ester 
reacted  with  2-PyLi  under  the  usual  conditions'^,  the  3-halo 
cinchophens  and  1^  were  converted  into  aminoalcohols  Z  and  3 
by  the  classical  route^  as  illustrated  in  Scheme  1. 


S<^kefyie  I. 


cooH 


H  kOH 
MeOCHjCHiOH 
XCHzCOAr 


X*=5r,Cl  J.OtAe 
Ar*Ph  or  fCiPh 
nolyl 


qcoci « 
17-20 


.QCOCffjGr 
21  -23  ‘ 


R 

li  ^ 

12> 

13  6,«-eu 

1  S'  6,9-Cl2. 

l5  7-ci 


Rv' 

H 

Cl 

Cl 

H 

Cl 

Cl 


X 

& 

Cl 

F 

OMe 

OXe 

tl 


Diazomethy lation  of  3-methoxy-6 ,8-dichlorocinchophen  acid 
chloride  (^)  and  hydrobromination  failed  to  give  the  desired 
bromomethyl  ketone  (loss  of  3-OMe  was  shown  by  ir).  A  synthetic 
approach®  through  the  4-hydroxycarbostyryl  to  4-quinaldehyde® 
was  then  successfully  applied  to  make  compound  as  outlined 
in  Scheme  II,  starting  from  6 ,8-dimethyl-4-hydroxycarbostyryl 
(27).  chosen  instead  of  the  preferred  6,8-Cl2  analog  where  re¬ 
ported  yields  were  lovj®^  .  This  involved  conversion  into  the 
2-amino  glyoxal  acetal  condensation  with  MeOCH2COPhCl£, 
hydrolysis  of  2^  to  4-quinaldehyde  methylenation^°  to  epoxide 
31 .  and  condensation  with  NHBu2  to 


Schewo  31  . 
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Antrinialnrial  Actl  vi  ties.  Tabic  I  Includes  test  results  against 
P.  bergbai  i  vi  5T)ice  v^i'ethod  of  Rane'^)  and  photoxici  ties^  on  four 
new  3-substituted  4-quinoline  aroincalcoholS  j^-4,and  also  on  5-9^ 
for  comparisons.  Of  _l"i.>  S-fluoro  derivative  3  vjas  the  -most 

active  (at  2.5  mg/kg)  and  curative  at  10  mg/kg  .  ~ 


TABIC  I. 

Antimalarlal  Actlvltie:^  Against  £•'  ^I'Qbei  In  Mice 


Cpd. 

WR 

No. 

Substi tuents 

IHST  (days)*^. 
Dose, 

C  (cures)^'’^ 
p  n/kg 

Phototc 
-  MED*" 

JXi"  city* 
(ml ce) 
mg/Vg 

R 

R'  . 

X 

10 

20 

40 

80 

160 

320  ip. 

2 

1400S9 

6 , 8*  C 1 2 

4-Cl 

Cl 

6.4 

8.2 

1C 

30 

30 

50 

50 

149105 

6, 8- C 1 2 

4-Cl 

F 

1C 

2C 

30 

50 

50 

50 

100 

X 

157307 

6,8-Mcc 

4-C) 

OMe 

0.7 

4.1 

6,1 

8.1 

14.1 

4C 

100 

42934 

6  ^  8"  C 1 2 

4-Cl 

Me 

7.2 

10.5 

1C 

2C 

2C 

2C 

12.5 

e" 

29252 

6  j  8*  C 1 2 

4-Ct 

H 

2C 

3C 

4c 

50 

50 

50 

25 

28316 

4-Cl 

H 

10.1 

23 

43 

4C 

5C 

- 

r 

30090 

6  j  8  -  C  1  2 

3i4-Cla 

H 

15 

5C 

6C 

8C 

IOC 

IOC 

50 

53)88 

6  ^  8 "  C 1 2 

2/4- C 1  a 

H 

1.0 

3.5 

9.1 

2C 

30 

4C 

12.5 

9.® 

63489 

6  j  S'"  C 1 2 

2,4-Cla 

Me 

0.3 

1.3 

1.7 

7.1 

1C 

2C 

too 

I2147J 

H 

H 

Br 

0. 1 

0.  1 

0.3 

Nog 

^See  ref.  11.  ^IMST=Incroase  in  mean  survival  time  in  days;  c^ti.  consid¬ 
ered  active  when  IMST  is  at  least  twice  tiiat  of  controls  (6  days).^C= 
Number  of  cures  (mice  surviving  60  days)  of  test  groups  of  five  mice, 
d'rest  groups  for  2.  were  ten  mice.®Hef.  3«  ^MED  =  Min.  effective  dose. 

SRef.  4.  ^Ref,  2a. 


The  results  for  the  6 ,8-dichl  oro-2- (p_-chlorophenyL ) 
and  dichlorophenyl  compounds,  ^,5,5,£  and  show  that  as  the 

bulk  of  the  3-substituent  increases  '(h<F<C1<Mg)  the  antimalarial 
activities  decrease  in  that  order,  6>3>^>  5  and 

ing  the  Taft  steric  parameter  Eg  (Table  IlJ  which  has  been  used  by 
Hansch''”^  in  quantitative  multiparameter  structure-activity  correla¬ 
tions.  The  relationship  can  be  seen  at  10-20  mg/kg  and  is  more 
pronounced  at  40-80  mg/kg.  Activity  decreases  as  Es  becomes  more 
negative.  The  same  effect  is  observed  for  the  isomeric  2- {dichloro¬ 
phenyl  )  series  7_-£  and  ^  with  regard  to  the  ortho  position  in  the 
2-phenyl  ring.  A  compari.son  of  the  activities  of  2  and  8  shov;s 
that  the  3  and  2' -positions  are  similar  in  effect  for  Cl  as  subst¬ 
ituent.  One  exulanatlon  for  this  Is  that  Inhibition  of  coplanarlty 
of  the  2-phenvl  and  quinoline  rln(5s  reduces  antimalarial  activity. 
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Tablo  II.  Stmcr.'iro-Aot-i  vity  Parameters  foi*  3~X-2-Arvl- 
4-au‘Lnoline’netnHnoI s  Ak’:a,ln;^t  i",  bern-hei  In  Mice, 

- - - Cl 


log  i/c  =  0.661  (±0,34)Eg-3  +  0.824(±0.25) 


nr  s 

5  0.962  0.104 


log 


cpd 

X 

Ec; 

n 

am 

_ qp 

MR 

MW 

0  s  d . 

calc. A 

log  1/ 

6 

H 

1.24 

0 

0 

0 

1.03 

1 

1 . 64  1 

1.644 

-0.003 

3 

F 

0.78 

0.10 

0.34 

0.06 

0.92 

19 

1.462 

1.340 

0.122 

4& 

OMe 

0.69 

-0.33 

0.12 

CM 

0 

I 

7.87 

31 

1.165^ 

1.280 

-0.115 

2 

Cl 

0.27 

0.59 

0.37 

0.23 

6.03 

35 

0.955 

1.003 

-0.048 

5 

Me 

0 

0.68  - 

0.07 

•  - 

0.17 

5.65 

15 

0.867 

0.824 

0.043 

^Calcd.  using 

equation 

,  ^hvalues  calcd. 

for  6,8-Cla  analog  (3.7x6A) . 

Recently  Kansch  and  Cralg^^  reported  on  the  antlmalarial 
structure-activity  relationships  for  a  series  of  phenanthrene  amino- 
alcohols  as  determined  by  multiple  parameter  analysis  and  b/  additivity 
methods;  and  Cralg^'*  reported  on  the  Free-Wilson  analysis  of  2-phenyl- 
quinollne-4-aminoalcohols .  It  was  concluded  that  both  1-octano -water 
partition  .coefficients  (tt)  and  electronic  parameters  (f)  could  account 
for  most  of  the  biological  variation  for  members  of  these  series.  For 
the  quinoline  series,  the  relative  magnitude  of  these  factors  were 
separated  sccording  to  functional  group  and  position^*.  When  the 
nature  and  position  of  all  other  substituents  are  held  constant  for 
the  3“X-phenylquinollne  system,  the  sterlc  effect  of  the  3"^'iihsti tuent 
for  compounds  2-6  can  be  expressed  by  the  equation  in  Table  Ij.  using 
the  method  descrTbed  by  Hansch^s.  This  is  the  best  single  paremeter 
equation  (F^^a  =  37.2,  3^.1)  lor  the  limited  set  of 

compounds . 

The  methoxy  derlvitlve  4  which  carries  6,8-dimethyl  rather  than 
the  preferred  6,8-dlchloro  ,  has  considerably  lower  antlmalarial 
activity  than  expected  for  the  steric  effect  of  the  methoxyl  group 
alone.  Obviously  this  is  because  6,8-dlchloro  is  a  much  better 
auxopharmacophorlc  combination  than  6,8-dlmethyli*.  e.g.  Comparison 
of  ED50  values  for  increase  in  mean  survival  times  (P.  berghei  in 
mice)  by  the  6,8-dlchloro  compound  6  with  those  of  the  6 ,8-dlmethyl 
analog  shows  the  former  to  be  3.7  times  more  potent  .  And  the 
2-2-chlorophenoxy  analog  of  6,8-dlchloro  compound  6  is  5  times  as 
active  as  the  6,8-dimethyl  analog*'®. 

No  relationship  is  obvious  between  planarity  of  the  total n  system 
and  animal  phototoxicities  for  any  of  the  analogs  except  8  and  ^ 
(cf.  discussion  by  Rothe  and  Jacobs®^).  Recent  results  from  clinical 
trials*^"®  with  2  cast  considerable  doubt  on  the  correlatabllity 

of  phototoxicl ty in  animal  models  with  that  shown  in  man,  as  £  was 
shown  to  be  both  prophylactic  and  effectively  curative®^  for  acute 
malaria  caused  by  several  strains  of  P.  falciparum  with  no  observed 
adverse  side. effects  and  phototoxicity  a  minor  consideration^ * . 

Compound  1_  and  the  new  isomer  2  have  equal  phototoxicities  in 
animaL.s,  but  2  has  half  the  antimalarial  activity  of  1_.  The  3- 
fluoro  compound  3,  on  the  other  hand,  is  considerably  more  active 
than  1_  against  P.  he rghe i  and  half  as  phototoxic;  it  therefore 
appears  to  be  a  better  candidate  then  was  7  for  clinical  trial  in  : 
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Kxperiir.op.t.al  i  on  ^ 

t? 

4-  iind  G-Chloroi  snti  nc  were  prepared  from  i  sonitroso-3" 

chloro-acctanilidc ,  cyclizing  in  coned  H2S04  (80°),  and  separating 
by  fractional  precipitation  by 

2- Hethoxv-4'  -c'nloroacctophenone^'' .  Mp  65-66°;  nmr  (CDCI3) 

6,  3.15  (s,3),  4.69  {s.2),  7.35-8.10  (m,4). 

New  Modification  of  the  Pfltzinger  Reaction.  5,4* ,6,6- 
Tetrachlorocinchophen  ( 1^)  ( 15  made  similarily ) .-  To -a  suspension 
of  21.6  g  (0.1  mol)  of  5,7-dichloroisatin  and  18.9  g  (O.l 
mol)  of  a,4' -dichloroacetophenone  in  2-methoxyethanol  (300  ml, 
stirred,  10  min)  was  added  KOH  (48  mg,  stirring,  18  hr).  Slow 
addition  of  coned  HCl  (250  ml)  followed  by  EtOH  (to  suspend  the 
precipitate),  cooling  (30°),  basification  (to  pH  11,  lOij  NaOH', 
filtration,  and  acidification  (to  pH  3,  10$  HCl),  gave  ^  (25.3  g, 
65$),  mp  245-250°  dec.  Use  of  2-propanol  or  DMF-EtOH  mixture  gave 
12-25$  of  12;  and  use  of  MeOCHaCHsOH  gave  55$  (10$  unreacted) 

and  a  very  low  yield  of  14. 

3- Methoxy-6  ,8-dichlorocinchophen  ( ll) Nmj: 

(MCzCO-^dg) :  6  3,71  (s,3,CH3),  6.96  (broad  s,  cone  dependent,  1, 

CCX)H),  7.83  (m, 7, aromatic). 

16 

The  2 - A r y 1 q u i n o 1 i n e - 4 - c a r b ony 1  C h 1 o r i d e s  17-20  were  made 
from  11-14  by  excess  SOCla  (l-l.S  g/10  ml,  reflux  2-3  hr),  distilling 
and  coevaporating  with  benzene  to  remove  SOCla,  solution  of  pro¬ 
duct  in  hot  CHsCla,  filtration  (Cclite),  evaporation  and  cooling. 

3-Fluoro-G ,0-dichloro-2-(4' -chlorophenyl)-4-quinolyl 
Bromonethyl  Ketone  (^)  (^  and  22  were  made  similarly).-  To 
stirred  350  ml  of  EtaO-CHsNa  (0.7  mol)  was  added  5.6  g  (0.014 
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mol)  of  ]^  ( la  hi.'),  and  Chen  20  r.il  of  coned  iriir  (3  hr).  Washing 
the  Eti;0  solution  (H-O),  drying  (MgS04),  evaporation,  and  slurrying 

the  residue  (petroleum  ether,  30-60“),  gave  5.64  g  (87^),  mp 

153-163“  dec.  [In  Che  case  of  22  Et^jO-CllsNa  was  added  to  in 

CHaClo  (stirring,  0“)J.  After  workup  by  solution  in  Me^CO, 

evaporation,  trituration  with  MeOH,  and  crystallization  from 

MegCO,  the  product  gave  unsatisfactory  analysis  and  was  shown  to 

contain  at  least  one  important  minor  compd  (tic,  benzene-MeOH) ; 

however,  spectra  showed  that  the  bulk  of  the  mixture  was  23,  which 

in  Che  next  step  gave  26. 

3 ,6,8-Trichloro-2-(4' -chlorophenyl)-4-quinoline  Ethylene  Oxide 
( 25)  and  ^  were  made  similarly).  To  a  soln  of  ^  (3  g,  6.46 
mmol)  in  50  ml  of  THF  was  added  a  soln  of  1.25  g  (3.30  mmol)  of 
NaBH4  in  14.5  ml  of  35J  KOli-HaO,  followed  by  addn  of  40  ml  of  THF 
and  20  ml  of  EtOll  to  effect  soln  (stirred  1  hr);  25  (2.1  g)  pre¬ 
cipitated. 

a-(Di-n-butylaminomethyl)-3 ,6'0-trichloro-2-(4' -chlorophenyl)-4- 
quinolinemethanol  (2)  (3  was  made  similarly).  A  mixture  of  3.2  g 
(8.27  mmol)  of  25  and  6  ml  of  NHBua  was  heated  (stirring,  17  hr, 
132“),  vac  evaporated  in  vacuo  to  remove  NHBua  (80“).  Trituration 
with  hexane  and  cooling  gave  2  (4  g). 


5-Bromo-a-  (dl-n-butylaminomethyl)  -2-phenyl-4-qninolir.emethanol  -2 
HCl  Q).  Solution  of  21  (2  g,  5  mmol)  and  NUBu^  (1^3  g,  10  mmol) 
in  Et^O  (standing,  dark,  room  temperature,  0  hr),  filtration 
(removing  6.2  g  (94^)  of  NHBus-HBr),  vacuum  evaporation  (70“), 
solution  of  the  residue  (EtOH,  under  Na),  addition  of  NaBH^  (15  g, 
39.5  mmol),  stirring  (0.5  hr),  basification  (dil  NaOH,  to  pH  ll), 
extraction  with  EtaO,  drying  (MgS04),  vacuum  evaporation,  solution 
in  dry  EtaO,  and  addition  of  Et^O-HCl,  gave  1  (0.5  g). 
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3 -Methoxy-o  ,a-c].lu.atliyl-2-(4'  -chloropheny  l)  -<-qulnaldehvde 
Dimethyl  Acetal  (29).  A  sol»of  MeOCHsCOPhClin  (4.5  g)  and  2^  (5.18 
g;  MeOH,  40  ml),  was  added  rapidly  to  a  stirred  MeOlI  solution  of 
0.57  g  of  Na  (30  ml).  Refluxing  (4.5  hr,  precipitate  appeared 
after  3.5  hr),  cooling  (-5"),  filtration,  and  washing  (MeOH,  O’), 
gave  29  (7.88  g  including  recovery  from  filtrate). 

3-Methoxy-6 ,8-dime thy 1-2- (4* -chlorophenyl)-4-quinaldehyde  (30) . 
A  solution  of  29  (5  g)  in  5:1  dioxane-HaO  (60  ml)  plus  1  ml  of 
cone  HCl,  was  refluxed  (35  min).  Addition  of  .U2O  (40  ml)  and 
cooling  (5“)  gave  30  (4.27  g) .  Epoxide  31  was  made  from  ^  by 
methylenation^^  and  converted  into  aminoalcohol  4  by  NHBua  (3.5  hr, 
145-150’  and  14  hr,  110°). 

Toward  a  New  Synthesis  of  5-Substituted-2-phenyl-4-quinoline 
Amin  jalc  ohols  (Scheme  III).  The  Schmidt  reaction  on  a,P-dibromo- 
cls-chalcone  (ZX)  gave  3,4-dibromo-2-phenylquinoline  From 

a  quantity  of  33  prepared  by  the  Kaslow  bromination  procedures, 

fO 

35  -»33  ,  a  small  amount  of  tribromidc  36  was.  isolated,  which. 

became  the  predominant  product  of  bromination  by  POBrg  in  DMF. 

The  reaction  of  3 ,4-dibromo-2-phenylquinollne  (33)  with  CuCfi- 
DMF  (reflux)  gave  a  difficultly  separable  mixture  which  was  shown 
by  mass  spectrum  to  be  mono  and  5 ,4-dl-nitriles  ^nd  ® 

ratio  dependent  on  reaction  time  (57/43  after  1  hr  and  36/64  after 
4  hr).  Obviously  the  3-Br,  relatively  inactive  in  is  activated 
in  37  by  the  4-CN.  Use  of  highly  polar  DMF  as  solvent  for  POBrg 
brominations,  and  displacements  of  4-Br  by  CN,  thus  appear  to  be 
potentially  useful.  There  is  the  possibility  for  selective  4- 
metalation  of  33  by  Bull  and  subsequent  reaction  with  CO2  or  2- 
pyridaldehydo ,  or  reaction  at  the  4-CN  of  for  creation  of  the 

aminoalcohol  chain.  A  start  was  made  toward  synthesis  of  the 

>9 

3^4' ^7-trichloro  analog  of  2,  from  cis  pClPhCCl=CClCOPhCl£. 
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Acl;now  ie  c}a,r/en  t .  Because  only  test  data  on  5,  8_  and  ^  have  been 
publislied,  chemical  data  by  J.  Riedmaier  and  J.  Christensen 

are  included  here  with  their  permission.'*^  '■'’'e  are  ^^rnteful  to 
Dr.  S.  W.  Page  ('iRAIR)for  providing  the  hlolo/=:lcal  data,  and 
to  i-irs.  E.  Zacharlas  (A.  H.Hoiins  Go.)  for  progranming  assistance. 
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Quinoline  Compounds 
Subscitiients 

R  R-  X  H-R 
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CasHaiBrNO-ZHCl 


2, 

6,8-Cla 

Cl 

Cl 

CHOHCHaNBUa 
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^25H2eCl4N20 
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6,8-Cls 

Cl 
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Cl 

F 

COOH 
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COOH 
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35 
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COOH 
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33 

7-Cl 

Cl 

Cl 

COOH 
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37 

H 

H 

Br 

COCl 
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Cl 

Cl 

COCl 

00 
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CieHoClgNO^ 

19 

B,8-Cl2 

Cl 

F 

COCl 

50^*-^ 
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Cj.aH6Cl4FNO^ 

20 
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COCl 
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CONHa 
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Cl 
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Cl 
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CisHieClNOa*^ 

li 

H 

H 

Br 
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6,,8-Cl2 

Cl 
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COCH^Br 
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Cx7HoBrCl4N0 

?5 
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Cl 
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Footnotes  to  Table  II 


^Reaso'nably  pure  material  unless  otherwise  specified:  recrystallized 
from:  '^e,-.aiCH-(Me2ai)  ^0;  ^AcOEt;  '^Et.-jO;  ‘^EtOH;  ^EtaO-hexane;  ^MeaCO; 
I'hexane;  ^CHaCla-hexane;  ^vac  sublimed  (140®/0.15  mra);  '^CHCls-hexane; 
^cyclohexanone;  ^petroleum  ether  (65-100°);  "partially  purified;  °MeaC0- 


CHaCla;  ^Ir  (KBr),  cn~^:  ^  2960,  287O,  l46o,  1380  (CH3);  2870,  2830, 

1460  (CKa);  1595,  1540,  1490,  1450  (aromatic).  12,  1710,  i960,  260O,  3430. 
1^,  (from  12.  CHaNa),  3450,  2525,  1920,  1720.  17,  176o,  1^,  I760  (COCl). 

2_2,  1450,  1490,  1540,  1600,  1720,  1390,  2960.  25,  3025,  1240,  905,  828 

(epoxide).  ^2,  (from  1^,  CHaNa),  1268  (C-O-C),  17.4C  (C-O),  286o,  2970  (OMe), 
24,  (from  20,  NHi),  I760  (C=0),  3180,  3375  (NHa),  36,  l64o  (/-quinolone) . 
Itar:  (CDCI3)  6:  2>  8.89  [d,l,J=2Hz;  5-H] >  7.70  [d,2H,J-8Hz,3' ,5'-H2] , 

7.63  [d,l,J=2KzJ-H],  7.46  [d,2H,J=8Hz,  2',6'-H2],  5.72  (q,  1, J=5Hz, CU) , 

4.38  (s,l,0H),  2.68  (m,6,  (-CHaN(CHa-)2],  1.43  (ra,4,CH2Cjil2),  0.83  (m,3,CH3). 
22,  7.8  (n,3),  7.5  (m,3),  4.48  (s,2H).  29*.  2.51  (s.S.CHa),  2.78  (s.S.CHa), 


S.53  (s.S.CHa),  3.58  (s,6,2CH3),  6.03  (s,l,CH0),  7.28-7.70  (m,3)  and  8.05- 
,8.40  (m,3  aromatic).  30-  2.52  (s,3),  2.79  (s,3)  and  3.69  (s,5)(3CH3).  7.50- 

7.80  (m,3),  8.05-8.35  (m,2),  8.63  (broad  s,l),  10.93  (s,l).  2.53  (s,3, 

CH3),  2.80  (S.3.CH3),  3.07-3.51  (m.2.Cli2)  3.63  (s,3.CH3).  4.37  (m.l.CU), 

7.30-8.30  (m, 6  .aromatic  Jl) .  Uv,  nm(  xlO  15  (prepared  like  1^),  232 
(31. S),  265.5  (32.2),  290-340  (broad  plateau,  8. 7-9-3).  *Werc  \d.thin  40.455 

t  U  V  w 

of  calcd  for  C,H,  and  for:  C,H,N;  C,H,C1,N;  C,H,  Br,N;  crude. but  usable 


quality;  C,H^ 3r, Cl,II,  calcd  (found)  C,  44.01  (44.78);  H,  1.74  (1.74);  Br, 

17.22  (15.03);  Cl,  30.56  (29.60);  H,  3.02  (3.21).  ^  Syntheses  by  J. 
Rieclmaier  and  J,  Christensen*  via  Scheme  I. 


Antlmalarial s.  10.  Munson, Jchnuon, 

ANAI.Y1  ICAl,  DATA  . 

r ound  1 OMoo  • 

Co.-pcu.Kl 

Senders  , Olinraacht  ,Lutz  . 

N  Cl  Br 

Found  Found  Found 

(Calc.)  (Calc.)  (Calc.; 

1 

56.71 

6.38 

5.54 

(55.93) 

(6.12) 

(5.31) 

2 

■58.50 

5.52 

5.71 

27.39 

(58.38) 

(5.49 

(5.45) 

(27.57) 

3 

60.37 

5.51 

5.57 

(60.31) 

(5.67) 

(5.63) 

4 

71.85  (71.70) 

8.04  (7.95) 

5.76  (5.97) 

sj 

58.50(58.88) 

6.02(6.09) 

5.30(5.29) 

Cl, 6. 58(6. 

70) 

55.73(55.29) 

5.48(5.53) 

4.80(4.96) 

Cl, 6. 06(6. 28) 

54.69(54.51) 

5.12(5.31) 

5.28(5.08) 

Cl, 6. 43(6. 

44) 

12  49.96 

(49.65)  1.64(1.82) 

3.46(3.62)  36.86(36. 

14 

58.83 

3.08 

4. 10 

(58.64) 

(3.19) 

(4.03) 

16 

54.29 

2.  10 

3.82 

30.32 

(54.50) 

(2.29) 

(3.97) 

(30.16) 

18 

47.65 

1.52 

3.60 

43.75 

(47.39) 

(1.49) 

(3.45) 

(43.72) 

19 

19.22 

1.58 

3.55 

(49.40) 

(1.55) 

(3.60) 

20 

55.94 

2.59 

3.92 

(55.70) 

(2.75) 

(3.82) 

21 

50.43 

2.82 

3.41 

39.34 

(50.40) 

(2.74) 

(3.46) 

(39.45) 

22 

44.76 

1.74 

3-21 

29.60 

15.08 

(44.01) 

(1.74) 

(3.02) 

(30.56) 

(17.22) 
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OiiiiH*lin«’  Sviillifs«‘s 

liy  l{i‘acfi<>fi  uf  lly<lr:iz(»ic  Acid  uilli  a.^-Di.-^tdi.-titiilcd  r  A-Cli.ikoiic.'-  (1) 
Robert  h'.  Pratt  (2ac,  3a,  tab),  William  J.  ll'elstead,  Jr.  (2b,  3b,  4c)  and  Robert  E.  Lutz 
Uepartmfnt  of  Chemistry,  University  of  Virginia 


Hydrazoic-sulfuric  acid  mixture  converted  cis-ct-pheiiyl-j3-beiizovlclialcone  (tranr-dibenzoyl- 
stilbene,  4)  into  2,d-diplienvl-l-benzovlquinoline  (5)  the  structure  of  v'hicli  was  proved  by 
debenzovlalion  to  2,ii-diphen\  Iquinoline.  o^f-Uiphenvt  and  cis-ajJ-dibrotnoclialcones  similarly 
were  converted  respectivciv  into  2,3,4-triphenylquinoline  (19)  and  2-piienyl-3,4-dibromoquino- 
line  (20).  The  structure  of  19  was  shown  bv  difference  from  the  corresponding  isoquinoline  21 
(synthesized),  j'mith's  mechanism  for  the  analogous  conversion  of  o-phenylbenzophenone  into 
9-phcnvlphenantliridine  throusth  the  O-fliiorenol  and  the  9-hydroazide  with  loss  of  nitrogen  and 
ring  expansion,  was  supported  by  methyl  label  experiments  using  2-(p-tolyl)benzophenonc  which 
gave  a  53:47  mixture  of  ,3-  and  f)-methvl-t»-phenylphenanthridincs.  .Applicability  of  the  mech¬ 
anism  to  the  reactions  with  disubstituted  cis-chalcones  was  shown  by  sulfuric  acid  conversions  of 
two  of  these  into  indonol  22  and  2-bromo-3  phenvlindenone  (24),  respectively.  trans-Dibenzoyl- 
stilbene  underwent  resinificutiou  in  sulfuric  acid,  giving  the  quinoline  (5)  only  when  hydrazoic 
acid  was  present. 


This  Investigation  stems  from  the  study  of  1,2-diaroyl 
mono  and  di.substituted  ethylenes  where  cis-dicarbonyl 
group  interactions  seem  to  be  responsible  for  certain  of 
their  reactions  which  proceed  slowly  or  not  at  all  with  the 
trans  isomers  (5).  I'Or  example,  cis-dibenzoylstilbene  (1) 
undergoes  ready  oxidative  reariangcmcnt  with  carbon-lo- 
oxygen  migration  of  the  bulky  vinyl  moiety,  giving  the 
enol-benzoate  2,  whereas  under  similar  conditions  the 
trans  isomer  4  is  inert  (4c,  ,5b),  Hydrazoic-sulfuric  acid 
mixture  also  brings  about  oxidative  rearrangement  of  1 
but  with  carbon-to-nilrogen  migration  of  the  vinyl  moiety, 
giving  the  enamine  benzoate  3  (5b, 0,7), 


PS  Ph  Ph  P(i  PS  Ph 


For  comparison,  frntn.v-dilienzovlslilhene  (4)  was  .  'so 
subjected  to  the  <'onditions  of  the  .‘'chmidt  reaction 
because,  without  the  prosiniity  ol  the  carbonyl  groups, 
'low  rc,ic|ion  or  noin'  at  all  w.is  I'xpcclcd.  However, 
reaction  dnl  oc  i  iir.  r.jpiilK  .  ui'  inc  2.3-diphciiy  I  - 1  beiizovl 
r{innoline  (5t,  the  .-tructnie  ot  which  w.is  .i"ieneil  on  the 
li.i.-i.' ot  Its  pro[i'rtie'  .union  lir-t  hut  iinorieil  ideas  eon- 
cernmi:  the  niecli.iriisiii  1 9a  below).  Ibis  le.ielioii  had 
si'cnied  to  t.ike  pl.n  e  with  reti'iilioii  ol  the  trims  eoiilig- 


uration  of  4  by  attack  of  hydrazoic  acid  at  a  carbonyl 
group  followed  by  c\  "lization  involving  the  sterically 
adjacent  phenyl  group,  an  overall  and  typically  facile 
cis-group  interaction. 


The  structure  of  quinoline  5  was  proved  bv  base- 
induced  hydrolytic  dchenzoylalion  to  the  known  2,3- 
diphcnylqiiinoline  (6)  which  was  identified  by  comparison 
with  a  .sample  prepared  by  decarboxN  lation  of  3-|)hcn\  l- 
ciin  hophi-n  (7)  (If). 

.Attempts  to  sviitliesize  quinoline  5  from  7  were  niisiic- 
cessfill  because  of  the  excessive  steric  liindr.incc  at  the 
t'carbonyl  groiqi,  file  niethvi  ester  and  the  nitrib-  ol  7 
were  nnreactivc  toward  plienvilitiuuni.  Attempted  ('.ne- 
Hard  ami  1' riciiel  t'.r.ilts  londciis.itioiis  id  bcnzctie  with 
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tlif  aiid  chloride  ol  7  eaii'i*'i|  inifamoU'cisliir  dehyilro- 
halo;;eiiatioii  to  a  new  eoMipoiinil  lur  v*.hii  h  the  tclracvt  lie 
lluoreiioiie-type  structure  8  is  suayested  on  the  basis  of 
analysis  and  ultraviolet  and  infrared  spectra. 

I'orniation  of  the  ijuitioline  5  hv  attack  of  hvdra/.oic 
aeid  at  the  sterically  hinilered  carhoin  I  ;arou|)  seemed 
unlikely  although  suhsequent  rina  closure  9a  with  the 
proximate  phenyl  ■;l■<>'>Pl  would  then  he  possible,  facili¬ 
tated  by  the  huttressina  eflects  of  nearby  aroup.s.  Girbon- 
to-nitrogen  migrations  in  9  are  excluded  because  phenyl 
group  migration  would  have  given  an  anilide,  and  because 
migration  of  the  vinyl  moiety  followed  by  cyelization  9bc 
would  have  led  to  isocpiiiioline  10  rather  than  to  5.  A 
mechanism  involving  hydrazoic  acid  ^-attack  on  the  chal- 
cone  systetn  ol  4  seemed  unlikely,  on  sterie  grounds,  and 
because  it  would  not  lead  directly  to  quinoline  5. 


In  an  analogous  reaction  Smith  (9)  converted  o-phenyl- 
bcnzophenone,  containing  the  cis-a^-disiihstituted  chal- 
cone  system,  to  ()-phenylphenanthridine,  first  proposing  a 
mechanism  of  type  9a  which  requires  the  sterically 
unlikely  initial  attack  at  a  carbonyl  group,  and  which  is 
excluded  in  the  ca.ses  of  the  chalconcs.  He  later  (6) 
suggested  a  preferabh^  mechanism  which  is  without  the 
sterie  objection  and  which  would  account  both  for  his 
results  and  ours,  namely:  cyelodchydration  to  the  9- 


lliiorenyt  cation  and  the  hydruazidc,  f.dlowed  lo  ring 
expan.doii  !>«  niigiatioii  ol  one  arm  of  the  lluorenvi 
system  to  nilroL'cn.  I  his  'uei  hani.sm  was  pul  to  lest  ii-ing 
the  methyl  labeled  analog,  o-lolvlhenzophenone  (11). 

The  synthi  sis  ol  11  was  aeconiplishcd  by  a  Dii  l.s-.Mder 
conden.sation  of  butadiene  and  (rafi.s-p'-mcthvlchah  ime 
lollowed  by  r-nlliir  dehydrogenation,  a  scheme  succe~slully 
Used  in  another  .series  (10).  The  Schmidt  reaction  con¬ 
verted  11  into  a  mixture  ot  d-  and  8-methvl-6-phenanthri- 
dines  (14  and  15)  from  which  pure  3-methvl  isomer  14 
was  isolated  by  fractional  crystallization  and  identified  by 
mixture  melting  point  and  infrared  comparison  with  a 
sample  synthesized  according  to  Ritchie  (11).  The  8- 
melhyl  isomer  15  was  not  isolated  from  the  remaining 
constant-crystallizing  mixture  but  its  presence  and  i  oncen- 
tratiun  were  shown  by  nmr  analysis  utilizing  the  d-methyl 
peak  (S  2.56)  of  14  and  the  second  peak  of  the  mixture 
at  S  2.-I6  which  was  a.ssignable  by  difference  to  the 
8-inethyl  group  of  the  isomer  15.  The  ratio  of  the  isomers 
14:15  of  53.3:46.5  was  .strikingly  close  to  that  reported 
for  the  hydrazoic  acid  conversion  of  2-metli\  l-‘•-^norenol 
to  the  mixture  of  the  d-  and  8-inethylphenanthridi',es 
(12). 

Based  on  these  results,  the  above  Schmidt  reaction  is 
best  formulated  as  11  12  -*•  13  14  +  15.  Operation 

of  a  mechanism  of  type  9a  would  have  led  to  15  only; 
the  first  Smith  meehariism  (of  type  9bc,  disproved  for  4) 
would  have  led  to  isomer  14  only;  competition  between 
mechanisms  seems  most  unlikely. 

Convincing  support  for  the  assigned  mechanism  is  Ihc 
re.action  of  o-benzophenone  with  hydrogen  bromide  to 
give  9-bromo-9-phenylfluorcne  which  is  hydrolyzed  to  the 
fluorenol  (13).  In  the  case  of  the  I^a^i-dibenzoyl,^tilhcnc 
4,  concentrated  sulfuric  acid  alone  caused  resinifioation; 
successful  conversions  to  the  quinoline  5  required  const.int 
presence  of  excess  hydrazoic  acid  in  the  reaction  mixture. 
This  suggests  that  the  indenyl  cation  16  is  formed  first  and 
is  very  reactive  (it  would  be  destabilized  by  the  (3-bcnzovI 
group),  but  that  it  is  converted  through  the  hydroazide  17 
to  the  quinoline  5,  rapidly,  in  successful  competition  with 
resinification.  It  is  noteworthy  that  the  bulky  phensi  arm 
of  the  indenyl  system  of  17  migrates  to  nitrogen  rather 
than  the  vinyl  arm  of  the  indenyl  .systeni  or  the  phenyl 
group,  as  woidd  he  expected  (ef.  6). 
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It  llmt  llic  ri‘<]iiiri'nu’iit  t!)i  a  afiuT.il 

o)  ihf  type  is  llit*  i 

styrylkftotie  nyaU’rii  18  wht'rt*  tlic  ci.s*  (‘onti^iiration  is 
p<’rsisti’Ht.  wlicri'  cycli/alioii  would  In-  Cavtircd.  ami  wlmri" 
an  a-jjroup  (1  )  wonld  imliici-  a  hyilroazidr  i  onli|;iiratii)ii 
favoraldf  to  /ni<.'rali<in  of  tin-  \iiivl  moiety,  with  the 
(Jftroiip  f.\)  ollerin^  eoinpliinetilary  Imtlre.-'sin*;  effeet. 
.■\s  we  anticipated.  Scliniidt  reaction  conditions  did  indeeil 
convert  a^J  diplienylchalcone  (18A)  (14)  into  2,3.4-tri- 
phenylquinoline  (19).  cis-a^J-Dihromoclialcone  (18B) 
(15)  reacted  similarly  piving  the  known  3,4-diliromo-2- 
phenylquinoline  (20)  (!()). 


The  new  quinoline  synthesis  promises  to  be  useful 
although  limited  in  applicability  (10). 


A,  X.V  -  Ph  <phrii)I) 
1,  X.Y  =  Ur  - 


IIN,  ll.'U, 


s\tteinpts  to  prove  the  .stnicture  of  2,3,4‘triphenyl- 
quinoline  (19)  .synthetically  by  conden.sation  of  aniline 
and  phenyidibenzoylm 'thane,  failed.  The  isomer.  1,3,4- 
triphenylisoqiiinoline  (e  1 1.  was  synthesized  by  condensing 
benzhydrylamine  and  benzil;  it  proved  to  be  different 
from  quitioline  19,  thereby  supporting  structure  19  by 
that  difference. 


Ph 


Ph 

21 


That  the  mechanism  of  formation  of  19  conformed  to 
the  general  mechanism  outlined  above  and  involved  for¬ 
mation  of  an  indenyl  cation  analogous  to,  but  more  stable 
than.  16,  was  .shown  by  treatment  of  the  e/.i-disubstitiited 
ketones  (18A  and  18B)  with  concentrated  sulfuric  acid 
alone,  in  tin?  *',i.',c  ot  18A.  water  anil  ethanol  quenchc.-. 
gave  respectively  triphi  ny hndenol  (22A)  and  its  ethow 
analog  (22B)  (I.)  while  ihe  ci.v-illbromochalcone  (18B) 
upon  water  quench  gave  2  hronio-3-phcnvlindi'iione  (24) 
(IH). 


EXPERl.\lENTAb(20) 

Preparation  of  (J-Phenylchalconr  ( 1 4,2b). 

Pyrolysis  of  cij-1 ,2-dibenzoylstytene  (350°,  20  minutes,  100 
mm.)  Rave  g-plieiiylehalcoiie  in  45%  yield,  m.p.  87-89°  [lit.  92° 
(2I)|.  The  .'sclimidi  reaction,  giving  the  anilide  (7a),  was  repeated 
with  identical  results. 

■t-Benzoyl-2,3-diphenylquinolitie  (5). 

A  75  ml.  chloroform  .solution  of  8  g.  of  trona-dibcnzoytstilbcne 
(4)  (22)  and  7  ml.  of  1.38  A'  hydrazoic  acid  in  chloroform  (0.01 
mole)  was  warmed  to  40°.  Under  vigorous  stirring  6  ml.  of 
concentrated  sulfuric  acid  was  added  dropwise  over  30  minutes. 
Upon  cessation  of  evolution  of  nitrogen,  pouring  into  ice  water, 
neutralizing  with  potassium  hydroxide,  and  separation  and  evap¬ 
oration  of  solvent,  the  residual  oil  was  crystallized  from  absolute 
ethanol;  1.6  g.  (53%);  m.p.  130-132°  (not  hydrolyzed  by  hot 
sodium  hydroxide  or  sulfuric  acid);  \  max:  cm"*  1055  (€=()}; 
nm.  (e)  237.5  (46,100),  shoulders  at  252,  262  (41,000,  32,000). 

Anot  Calcd.  for  CjjHiyNO:  C,  87.25;  H.  4.97;  N,  3.1)3. 
Found;  C,  87.07;  11,5.20;  N,  4.12. 

It  forms  an  unstable  hydrochloride  with  ether-hydrogen  chlor¬ 
ide,  and  a  picrale  from  hot  ethanol  (m.p.  190-192°). 

Action  of  Concentrated  Sulfuric  Acid-Chloroform  Mixture  on  4. 

Within  one  minute  deep  red  color  developed.  Quenching  in 
ice  gave  an  oil  which  neither  crystallized  nor  gave  a  crystalluie 
product  when  submitted  to  the  above  Schmidt  reaction  conditions, 
Tetraphenylfuran  failed  to  react  with  hydrochloric  acid  under  the 
above  conditions. 

Debenznylation  of  4-Benzoyl-2,3-diphenylquinoline  (5)  to  2,3. 
Diphenylquinoline  ( 6). 

An  intimate  mixture  of  2  g.  of  5,  5  g.  of  powdered  potassium 
hydroxide  and  1  ml.  of  water  was  healed  until  the  water  and  an 
oil  had  distilled.  The  oil  (6)  was  extracted  by  ether,  washed  with 
acid  and  then  base,  isolated  by  evaporation  of  solvent,  and  added 
to  20  ml.  of  saturated  cllianolic  picric  acid  (liealed).  The  6-picrale 
separated  and  was  rcrrystallized  from  ethanol  [yellow,  1.4  g. 
(44%)|;  m.p.  224-225°.  Its  ir  spectrum  was  identical  to  that  of  a 
sample  of  m.p.  22.1-225°  (20a)  prepared  from  aiilliritlii-  2.3- 
diplictivlqiiiiiolim-  [ni.p.  118-89°;  made  bv  dccarhoxv  lalioii  oi  7 
(8)1- 

•■Iriot.  Call’ll,  lor  Cj 7II1 56141)7 :  C,  6.3.53;  II,  .3. ,5,5.  Found: 
C.  <13.47.  11.  3,59. 

3-iMirnvlrinchiiphen  (7)  (8)  and  its  MethvI  Ester.  Amide  and 
Nitrile. 


^  ..as  . 


i  h»:  j.-.ii  7  vv^.,  |)r«  p.tr»*tl  .i* » (n  I’l  it /u»;»<‘r  (Hy  by  riMHirn- 
satioii  <;f  ivatm  Aitli  lic’f'  ‘-i:,  ,7'.Yt  eliuniolti* 

bydroxitio)  (20a);  \  max:  cm''  175ri  (OO);  nm.  (t)2d6»dd0 
(  Ui.Oou,  ll.JTu). 

The  rnrtliNl  <*>trr  ni’  7  Ns.is^nadc  t’roru  tb*'  arid  riduridc  ol  7 
by  liu'lhaiiolic  sodium  mrUioxult*  (rrtlux,  1  hour):  rrm slalli/rd 
t'nmi  .">1^,(1). p  1  .’.Jhl  A  max:  riu”*  17ir>(r.  ()); 

imi.  (c)  2d7.  2r>d,  .');12  (iUt.  Hit),  25, TOO.  7.000).  It  did  ttol  r«Mrl 
with  plu’iiyllithium  m  clhrr  ( toluene,  rellux  d  hours). 

Anal.  Cahd.  tor  <0311,7X1)2:  C,  81.10;  II,  5.05;  N,  4.13. 
Found;  C,  81.70;  H,  5.02;  4.58. 

The  amide  of  7  was  preuared  in  a  new  way  (93S<>)  from  7-acid 
chloride  and  eoiuenlraled  ammonium  liydroxide;  m.p.  276-278^^ 
<23a);  l(>70  enr*  {V.  O).  iUTO.  3;U0(NH). 

The  nitrile  (of  7  (23h))  was  prepared  in  a  new  wav  fn»m  the 
7-amide  by  pho.spitorus  pentoxide  in  telrachloroethane  (reflux 
2  hours);  m.p.  154-155^;  i>  2220  cm"'  (C^N);  \  (ethanol)  246, 
345  nin,  31.3,  0.95  ;  no  reaction  with  phenylmaitnesiiim 
bromide  (ether,  reflux  12  hours)  or  with  pheuyllititium  (toluene, 
reflux  3  iiours.). 

3*l*henN  Icinchoplu-u  Arid  Chloride. 

A  solution  of  10  \i.  of  7  in  40  ml.  of  lliionyl  chloride  was 
refluxed  for  12  hours  and  evaporated.  Benzene  extraction  of  the 
residual  oil,  evaporation  under  reduced  pressure  and  erystalliza- 
fions  of  the  residue  from  petroleum  hexane-ben/ene  mixture  and 
from  isooclane  pave  7  a.  of  the  acid  chloride  (60Sc)i  ni.p.  iiO* 
142°;  \max:  cm''  1780(01)). 

/Inal,  Calcd.  for  76.85;  H,  4.10.  Found: 

0,76.47;  H,3,0l. 

6-I‘hcrtyl.l  l^jxo.t  l//  itideno[  1 ,2-c  Iquuioline  (8). 

To  a  mixture  of  20  ml.  of  dry  benzene  and  0.8  g.  of  ahimimim 
chloride  was  ad<led  dropwise  a  10  ml.  benzene  solution  of  7-acid 
chloride.  After  .stirring  for  one  hotir,  hydrolysis  of  the  red  solution 
with  lce*liy<lrocliloric  acid  and  crystallizations  from  ab.solute 
ethanol-hcnzene  mixture  ami  from  glacial  acetic  acid  gave  orange 
crystals;  0.55  g,  (027c),  m.p.  239-261°;  A  max:  cm“'  1730 
(C=0);  nm,  (0  265  (47,000). 

It  was  also  obtuineil  (8^,0)  upon  reaction  of  the  acid  chloride 
for  45  minutes  with  refluxing  ethereal  phcnylniagnesium  bromide 
(recovery  of  acid  chloride  i  T7c). 

Anal.  Calcd,  for  C22lli3^<‘l*  85,97;  II,  4.26.  Found: 

C,  85.71;  11,  4.17. 

Preparation  of  OC,0.Diphenylclialcoiie  (18A)  ( 1 4,2b). 

Pyroivsi.s  of  cij  diben/.oylstill>ene  ( 1)  at  320°  (20  minutes)  and 
rccry.stalli/ation  from  glacial  acetic  acid,  gave  18A  in  787©  yield, 
m.p.  152-153°;  A  riux:  cm"'  1660(C-0). 

Action  of  Concentrated  Sulfuric  Acid  on  OUJ-Diphcnylchalconc 

(18A). 

While  >liiTlng,  .5  ml.  of  concentrated  sulfuric  acid  was  added 
over  2  miimfcs  In  a  solution  </f  12^/c  of  18A  in  50  ml.  of  dry 
chlorofiirm.  llic  red  Miluliou  al  ter  5  mimiles  was  quenched  with 
icc.  Kv.ipor.iliiui  of  !),••  \\.i-ImiI  .md  dr^  fl  ciii«if«iform  extracts 
ami  I  r\ -I  illi/.itiMii  <U  ihr  ri '■I'iu.ii  od  from  hexane  ( requiring  2 
da\ '),  z.ivf  1 .2.-'.-l^lp^'■:t^  lii],|,ti  I  »tl  (22A).  m.p.  1  28. .5- 1 .40.5° 
(20a)  jilt.  I  2'*“  i  1  7)  j  \nnilnT  run  w  i(h  quern  lung  in  ahsoliite 
i-th-ouil  ::.i\  '  I  t  ll'M' \  .  1  .J  ii  ipli*  r,\  tiinh-nc  (22B):  m.p.  172- 
173.5  [In.  irj  (J7)J. 

2..’i/  V- 1 1  ipluMu  lipimoliiic  I  19) 


To  a  7.5  ml.  chloroform  volution  of  5g.  (0.I2  minofes)  of  18A 
.ind  18  It;!.  (  15  (»f  0.87  In  Ir.i.’/ti'  ;h  id  in  chhiroVTrn. 

v\a>  added  ilropwi>c  with  stirring  (5°)  |0  ml.  of  rom  euirjt.  d 
sulltirie  acid  (over  0.5  tiours).  Alter  vvarmmg  to  room  tempcianiic. 
quenching  in  ice.  and  ncuirali/alion  with  .iqucoiis  .-odium  hvdrox- 
idc.  the  chloroform  .solution  was  dried  over  sodium  sulfate  .uni 
evaporated,  Uecrystalli/.alion  from  aL>olute  ctllanol  gave  1.75  g. 
(33*;i);  ni.p,  189-190°;  A  max:  run  (c)  247.  298,  333  (47,(»00. 
14,660,  12,480). 

.4nal.  Calcd.  for  C27H19N;  C,  90.72;  H,  5.36;  \.  3.92. 
Found:  C,  90.68;  11,5.23;  N.  4.38. 

1,3,4-Triphcnylisoquinoline  (21), 

\  mixture  of  5  g,  of  benzhydrylaminc  and  5.5  p.  of  benzoin 
was  melted  at  150°  ( 10  minutes).  Addition  of  20  ml.  of  mineral 
oil,  heating  at  280°  (20  rniuutes),  cooling,  and  addition  of  10  ml. 
of  ether  gave  a  solid  which  was  crystallized  from  hexane;  m.p. 
208-209° 

Aiuil.  Calcd.  for  C37U,9N:  C,  90.72;  II,  5.36;  N.  3.92. 
Found:  C,  90.58;  H.  5.89;  N,  3.76. 

Schmidt  Reaction  on  ci.r  Ct^-Dibroinochaleonc  ( 18B). 

To  10  ml.  of  chloroform.  0.5  p.  (1.4  mmoles)  of  18B ( 1 5)  and 

l. 5  ml.  of  1.03  iV  hydrazoic  acid  in  chloroform,  was  added  drop- 
wise  with  stirriivg.  1.5  ml.  of  concentrated  sulfuric  acid.  After  2 
Iiours,  quenching  in  ice,  neutralization,  separation,  and  evaporation 
of  the  nIorofonn,gave  a  residue  of  2-plicnyU4.4-dibromoqujnoliiie 
(20)  (0.2  g.)  wliich  was  reerystallued  from  ethanol;  0. 15  p.  (30',f ). 

m. p.  148-149°  (20a);  identified  by  ir  compari.son  with  an  authentic 
sample  ( I6c). 

Action  of  Concentrated  .^uifuri'*  y\cid  on  ci.<  Q;;3-DibromochalcoMe 
(188). 

A  mixture  of  4  g.  of  188  and  JO  ml.  of  concentrated  sulfuric 
acid  in  100  ml.  of  chloroform  at  40°  was  .stirred  for  10  rniiiules. 
quenched  in  icc,  and  neutralized.  Evaporation  of  combined  and 
dried  chloroform  extracts  pave  an  oil  wliich  was  placed  on  an 
alumina  column  by  dry  benzene  and  eluted  with  hexane-hen/ene 
mixtures;  this  pave  small  amounts  of  cis  and  rran.<t  188.  and  tlim 

l. 5  g.  of  the  yellow-orange  2-bromo-3-phpn\Unden-l-one  (24), 

m. p.  111-113°  [hi.  112-113°  (18)).  This  was  identified  hy 
analy.sis  (20u),  mixture  melting  point  and  ir  compari.<on  with  a 
sample  synthesized  from  il.d-dipheny Ipropionie  acid  [rn.[).  140. 
153°(18b,r)l  throug'n  dehydration  to  3-phenylindan-l-one  (m.p. 
73-76°  (18d)l,  bruminatioii  to  the  dibromide  |m.p.  120-123° 
(I8a)|,  and  pyridine  dehydrobrominutiori  to  24  [m.p.  1)  1-113° 
(18a)|. 

Synthesis  of  3-Methyl-6-phenylphcnanthridinc  14(  1 1 ). 

2-Nilro-4-mclhyldiphenyl  (b.p.  i  ^  140-142°)  (11)  was  reduced 
by  treatment  of  a  stirred  mixture  of  27  g.  (0.127  mole).  250  ml, 
of  9570  ethanol  and  palladium  on  charcoal  (50°),  with  15  ml.  of 
hydrazine  hydrate  added  dropwise  over  30  minutes,  .\nulln  r0.1 
g.  of  calaly.st  was  added  with  refluxing  ( I  lu)ur).  Filtration,  w.i^h- 
iiip  with  ethanol,  and  eoneentration  to  50  ml.  and  addition  id  50 
ml.  of  hot  water,  gave  an  oil  wiihii  was  disilHcd;  23  g.  {OH'f), 
b.p.  I  5  126-128°  (cf.  11).  Trratmenl  of  20  g.  (0. 10')  mole)  of  tin- 
oil  in  15  ml.  of  pyridine  and  23  g.  ot  h»‘n/o\!  i-h)ot»dr  (100  . 
20  hours),  folh)wcd  by  75  ml.  of  5'r  M»ilium  hi«  .trlnmate  jnd 
extraction  vvilh  100  ml.  of  ben/ene  and  cv apor.it i<m.  gavi-  2- 
b«‘n/aniHh>-4-nu'lhv  ld)))lM-nv  1;  21  g.  (tiT'r).  m.p.  9H.‘»2  (.f.  1  1). 
CycU/.atitm  of  2  g.  (T  moles)  by  4  ml.  of  plui-phcirvl  »iiii»ri>i<’ 
(reflux,  8  hours),  evaporation  umler  redurrd  pres-nrr.  cxirartum 
with  2!»  ml.  ol  b<‘n/ene,  evaporation,  amt  itn  vl.illi/'.illonv  from 
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u.tvc*  I.U  «»i  15;  in  p.  M (i- 1  IH  |  .hi.iIv/im)  (iMKi) | 

(j>urjt»‘,  lu.j*.  J.^r.  1.1“  Nmi  t.aiiMiM 

S  H.IMin,  I::H.  .innn.tlu  )  tH,  1  11  .  ) 

•HU'ti/ON  1-1^  J-U»l\  l)-«  \ «  !oln*\rn»‘. 

A  iiiivlnn  i'i  I  I  I  i:.  (0.1  moic)  til  I  nirlln  I*  tiaU’«Hit‘  (in.p. 
0  (cl.  2  M  I .  I  JO  ml.  o I  ;il(vi.|iitc  I'lli.iiuil  .mil  .1 >!.  (0.1  ini>lc) 
of  hulJtlicnc.  hc.ilctl  in  a  .-'Iccl  rcaclor  lor  1  J  liour.'i  at  170"^. 

i!a>(‘  i»0  ii.  (he  product  after  recr> stalli/ation  from 

n-hexane  and  ethanol  had  in.p.  Od.l-MS'^';  \  max:  em~*  I07H 

(CO), 

AitaL  t'aled,  for  (-20^^20^-  U7.00;  II,  7.21.  Found: 

C,86/U;  II,  7.11. 

2-(p-rolyl)lH*n/ophenone  ( 11), 

A  mixture  of  27, (»  *!,  (0. 1  mole)  of  4-l»ei»/.oyl-.'j-<p  tolyI)- 
cyclohexene  and  (i.d  e,  (|),J  tnole)  of  sulfur  wa.s  fieated  for  1  lumr 
at  200-230°  and  then  for  2  hours  at  2it0°,  nistillatiuii  under 
reduced  pressure  and  erystalli/ation  from  hexane  uave  4.1  {r.  ( I  .V.o) 
of  11.  m.p.  77-70°;  \  max:  iin"*  l(t71(C-0). 

AruiL  Caled.  for  00.20;  II,  5,92.  Found: 

c,mu\;  n,  3.07. 

The  Schmidt  Reaction  on  11. 

This  was  carried  <ml  on  8  «.  (0.0294  in*)le)  in  80  ml.  of  stirred 
concentrated  sulfuric  acid  at  oO^  by  portionwise  addition  of  5  n. 
(0.046  mole)  of  sotlium  a/ide  over  3  hours,  stirring  for  an  addi¬ 
tional  12  hours,  quenching  in  ice,  filtration  of  the  precipitate, 
solution  of  the  precipitate  in  200  ml.  of  cllier,  extraction  with 
50  ml.  portions  of  KF/o  hydroehl<'’‘e  acid,  and  netitralization  with 
109c  sodium  hydroxide.  The  resulting  orafige  oil  ( 3  g.)  was  taken 
up  in  hexane,  placed  on  a  60  g.  florUil  column,  and  eluted  with 
8:92  ether-lienzcne  mixture  which  gave  2.8  g,  of  14U15  mixture, 
m.p.  lUO-l  13^^.  Fractional  er>  slallizalion.s  from  hexane  gave  9.0  g. 
of  pure  14,  m.p.  116-118°;  identified  by  correct  analysis  (20a), 
spectral  comparison,  and  mixture  m.j).  with  authentic  14  synthe¬ 
sized  as  above  (11).  The  1.9  p.  of  material  from  the  combined 
filtrates  from  14  wa.s  not  resolved  by  further  crysfallizatioas  and 
was  a  constant  melting  mixture,  m.p.  97-106°;  it  showed  gradual 
rise  in  melting  point  when  mixed  with  increments  of  pure  14,  and 
gave  correct  C,  II  analy  sis  for  ^20!^  1 5  mnr  spectrum  showed 

a  12  proton  aromatic  niultiplet  re.scmblirig  that  of  15,  and  two 
methyl  singlets,  one  of  6  2.16  (14),  and  the  other  6  2.46  which 
represents  the  one  po.ssihlc  stnu  tural  Isomer,  namely,  8-rnethyl- 
6-phenylphenanthrenc  ( 15)  (not  isolated  pure).  From  the  yield  of 
pure  14  Isolated,  and  the  amounts  of  the  two  Isomers  in  the  mix¬ 
tures  obtained  (estimated  from  the  intensities  of  the  respective 
nmr  methyl  peaks)  the  ratio  of  the  Uomers  14:15  was  53.5:46.5. 
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V .  Part  7  .  A  2-Vi-nylos  of  2-A ryI-4-quinollne 

AininoalcohoLs .  Based  on  the  2 '5-Trlmet:hy].ene- 
qulnoline  Nucleus. 


■lournal  of  Medicinal  Chemistry,  14,  112(5.(1971), 

Aiiliiiialariuls. 

2,3-Triinet  llyloiio-  Utjuirmlino  .\iitino  .\icoliois. 
.'5,7-Dicli  loro-2,,3-<liliy«lro-l//-cyc'lo|>enta[b]<juiiio- 
linc-9-(a-<li-n-butylamiiiomelhyl)nietliaiiol 

J.  M.  S.\Ni>Kiis,>  12.  P.  Ci-it'Koiii),*  .\Nn  11.  E.  Lutz* 

Orparlmi  nt  of  Chi  inistnj,  Unwcrsiti/  of  Virginia, 
ChnrlotU'svitlr,  Virginia  221101 

Recrivrd  May  12,  1!>71 

The  title  compound  (1)  was  syntliesized  to  provide, 
for  amiinalarial  te.sting,  an  c.xaniplt'  of  a  4-quinoline 
amino  alcohol  in  which  position  J  was  blocked  by  the 
CHj  group  of  the  rigiil  'i.d-trimctliylcnc  ring.^  It  w:is 
hopt'd  that  this  arrangcimait  would  prevent  rapid  bio- 


Bu,NH 


/  \ 

— CH— CH, 

7 

NaBH,| 

— COCHjBr 
6 

HBrj 

[— COCHN,] 

S 


2 


3 


degradation,^  and,  through  lack  of  conjugation  of  the 
type  involved  in  the  2-aryl  scries,  would  minimize 
phototoxicity.* 

The  synthesis  started  from  5,7-dichloroisatin  (2)  and 
proceeded  by  the  cla.ssic;d  route,*  namely,  Pfitzinger 
condensation  with  cyclopentanone  to  ti,S-dichloro-2,3- 
trimethylcnecinchoninic  acid  (3),'  followed  by  diazo- 
methylation  of  the  acid  chloride  4  to  5,  hydrobromina- 
tion  to  hrotno  ketone  fi,  n'diiction  by  X.iHlb-NaOH  to 
the  epoxide  7,  and  aminoly.sis  with  Mu.NTI. 

nioiogical  Activity. '‘t'*  'I'aruct  compound  I  proved 
to  bi'  only  moderately  active  again.st  PliisnunUujn 
hrrohei  iti  mice,  doubling  .survival  lime  at  a  dosage  of 
dL’O  nig,  kg,  and  trebling  it  at  0 10  mg,  kg. 


Kjp<‘rimcnl»l  .Section* 

6.H-l)ichloro-2..1-(rimclh>lciu'cinchoninic  Acid  l5,7-I)ich!oro- 


2,3-dihydro-I//-cycloprnta|b|quinolinc-9-carboxylic  Acid)  (3) 
(('J.  the  linchlorinated  Acid'). — The  purple  slurry  from  addition 
of  ^l.tig  (0.1  mole)  of  2  to  lt),,S  g  (O  .'i  mole)  of  KOH  in  12.7  ml  of 
HiO  wna  added  under  stirring  to  20  g  (0.2;i.S  mole)  of  eyclopen- 
tanone  in  1.70  ml  of  alls  KtOlI.  After  refluxing  (25  hr)  and  evapn 
tn  vacuo,  tlie  residue  was  dissolved  in  700  ml  of  HjO.  Acidifica¬ 
tion  with  ArOll  gave  3;  this  was  dissolved  in  KOH-HiO,  reppld 
by  AcOH,  and  washed  siici'essively  with  dil  AcOH,  HjO,  and 
eold  KtOll:  2.')  g  (SI. 6';);  mp  272-274°  dec.  Anal.  (Cu- 
»,C1,N(),)C,  II,  N.** 

S  PoUssium  Salt  (8). — A  hot  soln  of  5  g  of  KOH  in  20  ml  of 
abs  Eton  wa.s  added  wiih  stirring  to  a  suspension  of  21.9  g  of 

3  in  1.70  ml  of  warm  ElOH.  Chilling,  filtering,  and  washing  v.  ith 
cold  EtOH  and  with  2.70  ml  of  Et;0  gave  21.47  g:  unchanged  at 
325°;  ir  (cm-*)  2977,  2930,  17S0  (C=0).  Anal.  (C„II,- 
ChKNOOC,  II,  N. 

3-Methyl  ester  (9)  wa.s  prepd  by  CHjN',-EtiO  on  3;  crvstd 
from  ElOH-hexane;  mp  177-17s°;  ir  (cm”')  1720  (C=0); 
iimr  (CDCh).  6  A.30  (1  II,  doublet),  7.30  (I  H,  d;,  4.1.3  (3  H,  s), 
3.31  (4  11,  triplet),  2.27  (2  H,  quintuplet).  ,4naf.  (Ci,Hii- 
CI,NO;)  C,  E,  N. 

3'Amide  (10)  was  prepd  from  4  by  aq  Nib;  crystd  from 
EtiO-hex.ane;  inp  2,H.7--2,S7°  dec;  ir  (cm"')  3370,  3100,  ICSO. 
Anal.  (C„ll,cCI:N,0)C,  H,N, 

6,8-1)ichioro-4-bromoacetyI-2,3-trimethylenequinoline  (6). — 
A  C«Ib  soln  of  3  acid  chloride,  4,">  was  prepared  from  13.S  g  of 
3-HCI  by  reaction  with  PCls  (100°,  30  min)  and  extg  with  dry 
C«H«'*  (quenching  of  an  aliquot  in  ice-NHj  gave  10).  This  was 
added  (below  10°,  over  0.7  hr)  to  5.61  g  of  dry  CHiN-  in  700  ml 
of  EtsO  (KBr  pellets;  HjO  pre.sent  at  this  point  readily  converts 

4  through  3  and  CHjNj  to  9).  After  warming  to  room  temp 
(2  hr)  48%  llllr-lbO  wivs  added  (stirring,  40  min).  The  EbO 
layer  was  washed  successively  with  48%  HBr,  IbO,  and  NaCl- 
IbO,  dried  (MgSOi),  and  evapd  in  cuciio.  The  residual  oil  in 
700  ml  of  petr  ether  (bp  65-110°)  was  decolorizetl  (char¬ 
coal,  reflux)  and  successively  eoned  and  cooled  giving  S:  re- 
crystd  (hexane),  mp  12.7-127°  (still  impure);  ir  (cm"‘)  3090, 
3000,  2970,  2940,  1720;  nmr  (COCh),  7..S0  (I  II,  d),  7.60  (1  II,  d), 
4.38  (2  H,  s),  3.21  (4  H,  overlapping  triplets),  2.37  (2  11,  quin¬ 
tuplet). 
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fiilly  rejH':i!i**l)  « In  'f*  >’■•<)  H  .'.ii'n-  ''  iM'  r  J  •  Me  etter  9.  aT'  i ). 

(11)  <’/.  Ih**  <eirali\ •Iroacri'l.iie  anal.iKs;  (■.  K.  Pstnaik,  M.  M.  X'ohra, 

J.  Uiii.Iin.  t'.  r.  Ca.'it,  aii-l  N,  \rii5Aiid.  7.  .Ur((,  4K.t  i  pjM.f. 
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-  d6  - 


6,8-Dichloro-4*epoxyplhyl-2,3-trimethylenequinoline  (7). — 
A  soln  of  1  g  (0.026  molo)  of  NaUll4  in  10  ml  of  11,0  ami  7  ml  of 
2  N  NaOH,  was  adde<l  dropwi.se  over  10  min  to  a  stirred  sus¬ 
pension  of  4.6.'>  g  (0.0 Id  mole)  of  nearly  pure  6  (above)  in  .,0  ml 
of  MeOH.  Stirring  for  an  addl  I. .5  hr,  cooling  for  l.a  min,  filter¬ 
ing,  and  washing  with  .MeOH  gave  3.42  g  (114.5%)  of  7  (mp  134- 
139°);  recrystd  from  Et-O-hexanc,  mp  144-145°;  ir  (cm"') 
2960,  2980,  3100,  none  for  0=0;  nmr  (CDCl,),  .8.02  (1  H,  d), 
7.71  (1  H,  d),  4.26  (in,  m).  3.10  (5  H,  m),.2.17  (2  11,  quintuplet). 
Armf.  (C„H„C1,N0)C,  H,  N. 

5,7-Dichloro-2,3-dihydro-l  // -cyclopenta  (5|  quinoline-9-(a-di- 
n-butylaminome(hyl)methanol'HCI  (1). — suspension  of  3.6 
gof7  in  12  ml  of  Bu.NH  was  stirred  for  4.5  hr  at  105-110°, 
monitoring  dis.appe.ar.anrc  of  7  (4  hr)  by  tic  (silica  gel  (1,  1 ;  1  El,0- 
hexane).  .\ftcr  evapn  in  vacuo  of  BujN’lI  (60°)  the  oil  (.5.1  g), 
dissolved  in  1.50  ml  of  Et,t),  was  treated  with  increments  of 
EtjO-IICI,  each  .suflieient  to  give  0. 2-0.4  g  of  1  (each  fr.action 
being  washed  with  Et,01.  Fractions  1-4  cnntd  decreasing  amts 
of  BuiNH-HCl;  and  .5-8  were  largely  1  (2.65  g).  Repeated 
recrystn  from  EtOfl-Et-O  gave  0.5  g,  light  tan,  mp  160-162° 
dec;  ir  (cm->)  3'.!0,  3220  (OH),  2960,  2940,  2880  (CH),  2670, 
2620,  2.530  (NH).  Anal.  (C'nHwChN^O-HCl)  C,  11,  N,  Cl. 

Incidental  and  Preliminary  Experiments.  Attempts  to  r.Jd 

2- PyLi  and  .Mebi  to  the  2,3-(rimethylenecinchoninic  acids  were 
unsuccessful,  presumably  because  of  steric  interference  of  the 

3- CH»  group  and/or  the  activity  of  the  2-CHj  hydrogens  (cf. 
ref  12). 

2,3>Trimethylenecinchoninic  scid  -HCI  (11),  pptd  from  Et-0, 
mp  252-255°  dec,  was  treated  with  PCU  (steam  bath  for  30  min, 
ad<ln  of  CjII*,  and  reflux  for  2  hr),  giving  a  ppt  presumed  to  be 
the  acid  chloride  HCl  fl2)  tsublimcd,  8%,  mp  245°  dec). 

2,3-Trimethylenecinchoninamido  (13)  was  prepd  from  12  Ity 
treatment  wi,h  crystd  from  EtOH,  mp  276-277°; 


ir  (cm- M  33.10  (si,  :n  to  (s)  (NH;),  16SS(C^  O).  .trial.  (C,,- 
n..N,())C,  II. 

4-Uromoacetyl-2,3-lrimelhylenequinoIine  ■  HBr  fl4 1. — f 'HjN':- 
Et  a)  witli  3  g  of  12  (overnight )  gave  orange  cubes  of  diazo  ketone. 
Treatment  with  10  ml  of  48'  /  HBr-H.O  gave  14;  crystd  from 
EtOH;  2.1  g  (70%);  mp  208°  dec;  ir  (cin'‘)  1730  (C— -O), 
2.500  (N H ).  A nal.  tC,.H„Br,NO )  .V. 

Derivatives  of  2.3-trimelhylene-4-quinolones  were  m.ade  by 
the  action  of  the  appropriate  aniline  on  ethyl  cyclopentaiione-2- 
carboxylate,  cyeliziug  at  2.50°,  and  erystn  from  EtOH  15.  (a) 
6,.8-Ch,  26%,  mp  305-307°  (b)  cyclization  bv  refluxing  Ph.O, 
recrystd,  mp  314-315°  (lit.*'’  313°)  1.4 nn/.  (CoH,ChN(\  C,  H, 
N);  16,  6,.S-.Mc,,  60'';,  mp  :l26-327°  [.trio/.  (C,.H,sN01  N|; 
17,  6-Me,  39%,,  mp  319  :i22»  l.lna/.  (C„HoN01  C.  H];  18, 
8-OMe,  26'%,  mp  212-213°  l.lna/.  (CoHoNO,)  C,  H,  Nj;  19, 

S-Cl,  21'%  mp  269-270°  |.lna(.  (C,:H,,ClNO)  C,  H,  N]  ;  20. 
8-F,  1.5%,  mp 292-293°  |.lnu/.  (CoH,„FNO)C,  H,  N], 

4-Bromo-2,3-trimethylenequinolines  were  prepd  by  treating 
the  quinolone'’  with  POBrj  at  120°;  crystd  from  EtOH;  21 
(parent  eompd ),  ,50%,  mp  72-73°  [Ana/.  (Ci-HioBrN'l,  C,  H,  N] ; 
22,  6,8-Me,,  from  16,  69%,  mp  124-125°  [.Anal.  (C„H,.BrN) 
C,  H). 

4.6,8>Trichloro-2,3>trimethylenequinoline  (23)  wa.s  prepd  by 
rcfhi.xing  POCIj  on  15,  crystd  from  EtOH,  8’0%,  mp  160- 
162°.  Anal.  (C„H,C1,N )  C,  H,  N. 

Attempted  preparation  of  4-lithio>2,3>tHmelhylenequinolines 
from  21  ,  nd  21  by  Bnl.i  and  addns  to  2-pyridaldehyde  were 
mtsuccessful,  prsstimably  because  of  the  activities  of  the  2-CHj 
groups.  >• 

(12)  P.  G.  Campbell  and  P.  C.  Teague,  J.  Amer.  Chem.  Soc.,  1$,  1371 
(I'OSl). 

(1.3)  D.  K.  Blount,  W,  Jl,  Perkin,  Jr.,  and  S.  G.  P.  Plant,  J.  Ckrm.  Stic., 
1975  (1929). 
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V.  Part  7.  (Coati.nued ) 

Antimalaria  Is .  11 Vinylogs  of  Substituted  2-Aryl-4-qninoli.ne 

Aminoa  Icoho  Is  .  5  -  (,£-Chlorobenzy  lidine )  -5 ,7  -dimathy  1- 1 ,2-d  Ihydro  -  IH- 

cyc lopenta [b]quinoline-9  and  2-£-Chlorostyry 1-6 ,8 -dime thy 1-4 -quino¬ 
line  (a.-Di-in-butylaminomethy  1  )methanols . 

Manuscript.  To  be  submitted  to  the  Journal  of  Medicinal  Chemistry. 

By  J.  M.  Sanders'* and  R.  E.  Lutz*  (Supplements:  by  B.  B.  Corson,  J, 
Pociask,  H.  Koppel  and  J.  Riedmaier,^  and  by  R.  G.  Bass  and  R,  R. 
Hir j  ibehdin^  . 

Department  of  Chemistry,  University  of  Virginia,  Charlottesville, Va . 

Abstract .  Syntheses  were  from  6 ,8-dimethyl-4-hydroxycarbostyril 
by  3,3-dichlorination,  dimethoxylation  to  the  3-ketal,  hydrolysis 
to  the  glyoxal  acetal,  Pfitzinger  condensation  with  eye lopentanone 
or  acetone  to  the  2,3-trimethylene  or  2-methy Iquinoline ,  condensa¬ 
tion  with  4-ClPhCHO  at  the  2-methylene  or  methyl  group,  hydrolysis 
to  the  4-quinaldehydc ,  methylenation  to  the  epoxide,  and  condensa¬ 
tion  with  BusNH.  The  first  was  curative  against  P.  berghei  in  mice 
at  40  mg/kg. 


Since  6 ,8-dichloro-2 ,3-trimethylene-4-quinoline-(a-di-n-butyl- 
aminomethyl)^methanoL  ( JL )  ^  was  moderately  active  against  P.  berghei 
in  mice  and  non-photoxic  in  animals,  the  £-chlorobenzylidine  6,8- 
dimethyl  analog  2  and  the  parent  2-£-chlorostyryl-4-quinoline 
aminoalcohol  ^  were  synthesized  for  comparisons  with  the’ highly 
curative  2-ary 1-4-quinolyl  aminoalcohols  of  type  4^,  Compound  ^ 
has  a  rigid  tricyclic  nucleus  in  which  the  quinoline  moiety  is 
conjugated  through  the  S-vinj'l  group  with  the  £-ClPh  in  a  presumably- 
trans  and  relatively  planar  chalcone-like  system  where  the  1,2-quino- 
line  C=N  replaces  the  chalcone  C=0;  and  3  has  the  simple  trans- 
chalcone-like  system  planarized  by  resonance. 


Chomi strv .  In  an  attempted  synthesis  of  the  5 , 7 ,4 ' -trichloro  analog 
of  n-CLPhCHO  was  condensed  at  tl:e  active  CHo  of  tlic  2 ,3-trimethy- 
Icne  carboxylic  ester  (  but  the  acid  chloride  on  diazo- 

methylation  and  hydrobromination^^  failed  to  give  the  broiiioketone 
and  exhausted  supplies  of  intermediates.  The  Ziegler  syntliesis'^  of 
4-qujnaldehydes  was  then  utilized,  starting  from  2 ,4-Me:,PhNH;.  rather 
than  the  preferred  2 ,4-ClpPhNHr>  because  of  the  reported  mueh  better 
yield  of  inter„:Od’ate  o  Oond.'n-a  t  ion  ef  etl;vl  m.  L -na  r  e 
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wUh  2,4-Mo,PhNH.,  and  hydrolysis  jhlLiSciin 

zation  to  6  a-di.methyl-4-hydroxycarbostyryl  (b)  .  , 

to  r  di^tlioxylation  to  the  3-ketal  10,  and  hydrolysis,  gave  glyoxal 

Leral  U.  Pfitzinger  condensation  with  cyclopentanone  to_the^^ 

trimethTTenequinoIine  condensation  at  the  2-CH2 

hydrolysis  to  quinaldehyde  13,  methylenation  to  the  epoxide  U, 

and  condensation  with  Bu^NH,  gave  a.ninoalcohol  2. 


The  route  tb  the  parent  2~vinylog  of  the  2-aryl-4-quinoline 
aminoalcohols,  2- (4-chlorbstyryl)  analog  3,  branched  from  Scheme  I 
by  condensation  of  with  acetone. 


AntimalarLal  Activity.^  The  2-p-chlorDbenzildine-2,3-trimethylene- 
4-quinoline  aminoalcohol  ^  was  active  against  berghei  in  mice  at 
10  mg/kg,  cured  2  of  5  mice  at  20  rog/kg,  and  was  completely  curative 
at  40  mg/kg.  It  was  mildly  phototoxic  In  animals  (mBD,  ip,  mg/kg:  lOO) 


Considering  the  manifold  increases  in  antimalarial  activity  in 
other  series  upon  replacing  6,8-Meo  by  more  effective  pharmacophoric 
groups,®  it  would  be  of  interest  to  make  and^^est  the  o.B'-Cla  and  CF3 
analogs  of  and  representative  cis  isomers'^  and  saturated 

analogs , 

Syntheses  of  2,5-Tri Mittliylene  Coni;)onnd  2  and  its  g-Piporidyl  A nalog 
by  classical  routes  were  under tiken  by  Corson,  Riedmaier, 

Pociask  and  Koppel®  to  obtain  a  sample  for  clinical  trial.  The  last 
stop  conden.sat  Lon  of  aminoalcohol  with  £-ClPhCH0  (Scheme  III) 

gave  only  5%  of  2,  possibly  because  of  sensitivity  of  the  amino¬ 
alcohol  chain  with  its  active  4-methine  group. 


-so- 
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Attempted  synthesis  of  the  2-piperidyl  analog  of  2,  via  pyridylation 
of  to  25^^'^hydrogenation  to  and  condensation  with  £-ClPhCHO,  gave, 

instead  of  the  desired  aminoalcohol ,  .an  isomer  which  has  now  been  shown 
to  be  the  oxazolidine  the  cyclic  azaketal  of  the  secondary  amino 

alcohol  Possibly  the  azaketal  group  might  serve  protectively 

in  forced  condensations  at  the  2-meUhylene  group^  -to  bt 

followed  by  the  very  facile  acid-hydrolytic  regeneration  of  the  secondary 
aminoalcohol  grcap.®*^ 


Proof  of  structure  21_  rests  on;  (a)  Total  inactivity  against  P. 
berghei  in  mice  in  contrast  to  total  curativity  of  at  40  mg/kg^’®. 

(b)  Facility  at  SS"”  of  hydrolytic  cleavage®’®  of  ^‘PHCl  to  ^  and 
p-Clp'nCHO®.  (c)  Absence  of  N-H  and  0-H  i_£^  absorptivity  at  3,400-3,500 
cm"^  (KBr  or  CHCI3) (shown  by  2).  (d)  Lack  of  chalcone  type  uv  absorp¬ 
tivity  above  nm  350  (shown  by  2).  (e)  Nmr  spectra  compatability  with 
27  as  a  pair  of  dinstereomers^^  (unseen  by  tic):  6,  CDCl3(or  CgDe), 
5.70,  6.16,  J8,  Hz  26(30),  IH-dd  with  all-equal  peak  intensities  rather 
than  the  1:2  peak-intensity  ratios  calculated  for  each  of  the  doublets 
were  they  coupled  (LAGOON  111,  least  squares  fit  simulation).  D^O 
caused  no  D  exchange  required  by  0-H  and  D-H.  (f)  Chemical  ionization 

mass  spectrum  (D.  F.  Hunt^°):  substituting  D^O  for  HeO  as  reagent  gas 
failed  to  increase  the  molecular  weight  of  the  abundant  M-fl  ion  (M-<  H 
m/e  433,  M+D  m/e  434),  thus  excluding  0-H  and  N-H  (spectrura  compatible). 


groups  at  posi.tion-0  (paralleling  Scheme  l) 
sample  has  not  yet  been  obtained). 


(an  antlmalarial  test 


1  L  1  n 


Synthesis  of  2  started  with  reaction  of  2 jd-dimethy laniline 
and  diethyl  maionate  (l;6  mixture,  ISC'"  until  evolution  of  EtOH 
ceased Mixtures  of  ^  and  ^  were  obtained  by  pouring  into  MeOH 
(chilling),  concentrating  in  vaco  (recovering  diethyl  maionate), 
and  extraction  of  the  residue  (boiling  Et^O) ,  Recrystallization 
(EtsO-hexene )  gave  ethyl  N-(2 ,4-dimethy]  pheny  1  )nialonaniate  (^)  ; 
mp  102-104^;  characterized  by  ir  (cm  ^),  354h,  3320,  1730,  1675; 
anal,  by  nmr  (CDCI3);  61.21  (t,3,  J  =  7 . 5  Hz ) ,  2.30  (s,6),  3.49 
(.S,2),  4.28  (q,2,  J  =  7.5  Hz),  7.08  (m,2),  7.81  (s,l),  9.15 
(s,  broad,  l).  Two  successive  treatments  of  5-^  mixture  with 
boiling  10%  NallCOa  (6  hr),  cooling  and  filtration,  gave  malonic 
acid  bis-2 ,4-dimethy lanilide  (6);  mp  126-164°  (containing  no 
tic,  silica  gel  G,  EtOH)  ;  characterized  by  mass  spectrum,  m/e 
310  (M  ) ,  163,  149,  148,  122,  121  (base  peak),  120,  106,  77  (this 
should  be  convertible  to  by  AlClj).^*^  Acidification  of  NaKCOs 
filtrates  from  ^  (HCl)  precipitated  N-(2 ,4-dimethylphenyl)malon- 
amic  acid  (]_)  ;  recrystallized  (EtO'l)  (75%),  mp  158-159°;  mass 
spectrum,  m/e  207  '(M  ),  163,  122,  121  (base  peak),  120,  106,  91, 
77,  44.  Anal  (C11H13NO3)  C  (calcd  63.76,  found  65.0),  H,  N. 

Preparation  of  6 .8-diiTiethvl-4-hvdroxycarbostvrvl  -  (^)  was  by 
cyclization  of  7  (PPA,  145/ ,  4  hr);  recrystallized  (DMF);  mp  355° 

dec  (lit^^  360°7. 

3  ,3-Dichloro-6 ,3 -dimethvl-2 ,4-dioxo-l ,2,3,4 -tctrahvdroquinoline 
TI):::-—  relaxing  solution  of  8  (  12  :  2 : 3  dioxane-H,oO-conc  HClO 
was  treated  dropwise  with  600  ml  of  30%  HsOs  at  a  rate  to  main¬ 
tain  the  exothermic  reaction  at  90-95°;  9  precipitated.  After 
30  min  (80-85°),  cooling  and  diluting  (ice-H^O)  ,  9  was  filtered, 
washed  (H-O)  and  dried  (100°,  20  hr);  yellow,  mp  217-218°  dec 
(lit^^  215°);  61%  from  2;  recryst  (THE -hexane ) ,  mp  222-223° 
dec;  mass  spectrum,  m/c  257  (M’'  base  peak),  223,  189,  174,  158, 
148,  130,  119,  104,  10;^,  92,  77.  Anal  .  (Ci  iHoClsNOo )  C,  H,  N. 

3 ,5-Dimcthoxy-6 ,8-dimethvl-2 ,4-dioxo-l ,2 ,3 .4-tetrahvdroquino- 
line  (20).  —  Addition  of  a  solution  of  40  g  of  Na  in  MeOH 
(goo  ml)  to  2  (202  g  in  MeOH,  500  ml,  exothermic  reaction)  re¬ 
fluxing  (30  min) ,  quenching  (ice-5%  HCl),  filtration,  and 
washing  (H^o)  ,  gave  10;  recryst  (MeOH,-  yellovj)  ,  mp  206-208°;  nmr 
(CDCI3),  6  2.10  (s,3TT  2.22  (s,3),  3.47  (s,6),  5.32  (s,l),  6.37 
(s,2},  7.08  (s,  broad,  l),  7.72  (s,l}.  Anal.  (Ci3  Hi  .jN0.i )  C,  H,  N 

Diethoxy  Analog  of  lO:-  prepared  from  9  by  NaOEf,  mp  191-192° 
dec.  Ana  I  .  (Ci3H,3K04)  C,  H,  N. 

2 -Ami  no -3 , 5-di  me  thy  I  plieny  1  g  !  yoxa  L  Oime  tiiy  lace  ta  1  (22)-"“  ^ 
suspension  of  27  1.L5  1.  of  64  aq  KaUd  was  refluxed  (1.25  hr), 

cooled  (10  ),  saturated  with  HaCl'/T'-'^ttactcd  portionwise  with 
1.6  1.  of  Et.-O,  giving  2J.  (00%  from  dimcLhylani  1  Lne )  ;  bp  127- 
128'70,23  mm.,  Nmr  (CUCl-J,  6  210  (s,  3),  2.22  (s,  3),  3.47 
(s,  6),  5.32  (s,  1),  6.27  (s,  broad,  2),  7.18  (s,  l),  7.32  (s,  l) 
Anal.  (Cj.-.HiyNO;,)  C,  H,  N. 
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5 ,7-Di.mct:hvI-9  -  ( di  me  thoxymothyl )  -2  Ihydro  -  IH-cyc  1  opcMita  ['o  j 

quinoline  (1'^)  "^^  —  A  .soUitrion  of  Na  (2.5  g  ^i^H)  ]J_  (29.3  g) 

and  eye lo)>entanone  (15  g)  was  refluxed  (17  hr)  and’quenched 
(saturated  NaCl).  Et^O  extraction,  evaporation,  and  erystalli- 
zations  (hexaue)  gave  Ji^  (25.1  g,  70‘^i.  yellow),  mp  78-80".  Anal . 
(C17H21NO2}  C,  H,  N. 

5-  (4-Chlorophenvf'-2-cve  1  open  ten  one  prepared  (21^)  like  the 
phenyl  analog''^;  sublimed  (75"/0.3  mm),  inp  96-98";  mass  spectrum, 
m/e  192  (ir)  ,  157,  l49,  136,  129  (ba.se  peak),  128,  127;  nmr 
(CDCI3);  6  2.60  (m,2),  3.25  (m,2)  ,  6.59  (m,!)  ,  7.'55  (m,4).  Anal. 
(CiiHgClO)  C,  H.  Attempted  condensation  with  JA  was  unsuccessful. 

5- (4-Chlorobonzv lidenc ) -5 ,7 -dimethvl-2 ,3-dihvdro- IH-cvc lopenta. 
Cb]quinoline-9-aldehyde  —  A  mixture  u£  12  (7.89  g)  , 

£ClPhCH0  (4.26  g),  dry  NaOAc  (2.51  g),  Na^COa  (10. 6  g)  and  AcsO 
(300  ml),  was  refluxed  ( 17  hr),  cooled,  and  hydrolized  (15^J  NaOH). 
The  precipitate  was  washed  htsO,  13-acetal ,  9.76  g).  A 

mixture  of  an  aliquot  (5,67  g),  CIICI3  (250  ml)  and  5t  HCl 
(50  ml)  was  stirred  (1  hr)  [1:4  HaO-THF  dissolves  and  may  be 
preferable.]  Evapn  of  the  CHCI3  and  Lt20  extracts  gave  13^5.45 
54/6  from  1^)  ,  mp  233-235  dec;  recry.stallized  (THF)  ,  mp  237-239° 
dec;  mass  spectrum,  m/e  347  (M*^,  base  peak),  346,  319,  318,  312. 
Anal.  (CaallEBClNO)  C,  H,  N. 

3- (4-Chlorobenzvlidene ) -5 ,7 -dime thy 1-2  ,5-dihydro- IH -eye lopenta- 


rb]quinoline-9-3ttivlcne  Oxide  —  To  a  mixture  of  TIIF 

(100  ml)  rtn/yA/.;H(5. 24  g  of  5456  mineral  oil  dispersion  in  DMSO, 

100  ml,  heated,  70°)  was  added  TIIF (cooling  to -5'*'), 

MegSI  (25  g  in  DMSO,  175  ml,  over  3-5  min,  t5" ) ,  then  THF  (50  ml) 
and  [9  g  suspended  in  THF“*’(l50  ml)}over  2-3  min  (-5°),  stirring, 
15  min  at  -5°  and  1.25  hr  at  room  temperature,  <juenching  (H^O 
and  saturated  NaCl),  extraction  (Et^O,  and  2:1  EtaO-THF),  and 
crystallization  (EtaO)  ,  gave  lA  (4.57  g,  49^<>)  ,  mp,  203-206"  dec, 
recrystallized  (Et^O) ,  yellow,  rap  205-207"  dec;  mass  spectrum, 

361  (M"^,  base  peak),  345,  344,  343,  332,  318,  297,  296.  Anal. 
(CasHaoClNO)  C,  H,  N. 

3-  ( 4-Chlorohonzvlidenc )  -5 ,7  -  dime  thvl--2  ,3-dlhvdro- 1  Il-cyc  1  open ta - 


[b  ]qulnoli  ne-9-  ( ^-di -n-butv  I  aminomethy  1  )rnetliann  1  [2), —  A  sus¬ 

pension  of  _L^  (3.32  g).in  BuoNH  (7.5  g)  was  heated  (under  N- , 
145-150”,  9  hr,  disn[)pearance  of  J_4  monitored  by  tic  (silica 

gel  G,  Et;.0-hex.:nc )  .  Removal  of  excess  Bu^.NH  (55”/3  mm)  and 
crystallization  (Et;:J-THF)  gave  3. Go  g;  recrystallized,  yelloiv, 
mp  153-155’  dec;  uv  (EtOll),  nm  (ex  10“^):  235  sh  (1.79),  294 

(28.3),  293  (29.0),  350  sh  (17.5),  364  (25.2),  381  (25.2).  Anal. 
(C 3 iHsgC iNijO )  C,  H,  N, 
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2 ,6 ,8-TriinethvIquinollne-4-alclehvcle  Di.mfci: In'  1.  /^c-eta 2 _ 1 5^ ^ —  A 

soln  of  ll'-’  (10.7  g)  and  MgsCO  (3  g)  in  abG  litO.i  (30  mi)  was 
added  rapidly  to  a  30  ml  EtOH  soln  of  Na  (0.85  g).  Refluxing 
(18  hr),  quenching  (aq  NaCl)  ,  EtaO  extrn,  vac  evapn  and  chroma¬ 
tography  (Florisil,  300  g,  elution  by  hex  and  9:1,  3:1  and  2:1 
hex-EtsO),  gave  1_3,  11.29  g,  (96^),  tic,  single  spot  (silica  gel-&, 
eluent  4:1  hex-EtaO) ,  bp  125-125. 5°/0. 33  mm,  colorless;  nmr 
(CDCI3)  6  2..5*(3H,s),  2.9(3H,s),  2;^(3H,s),  3.38(6H,s)  5.9  ( IH ,  s )  , 
7.44(1H,  broad  s),  7.57(lH,s),  7.86(1H,  broad  s)  i^al.  (CisHigNO^) 

C,  H,  N. 

2- (4-Chlorostvrvl ) -6 . 8 -dime thy Iquinoline -4 -aldehyde  (JjS).^^^  -  A  mix- 
ture  of  15  (l2.yg),  p-ClPhCHO  (7 . 3,g)  .  anhyd  NaOAc  ("O-Sg),  anhyd  NasCOa 
(14^),  and  AcsO  (300ml) ,  was  refluxed  (18  hr)  and  quenched  (ice-HaO- 
KOH-NaCl).  16-Acetal  was  isolated  by  repeated  extril  (THF)  and  hydro¬ 
lyzed  (THF-HaO-conc  HCl,  300/150/25  ml,  brief  reflux).  _1^  was  extrd 
(THF,  EtaO)  and  recryst  (EtsO-hex)  ;  7.51g  (50‘/b)  ;  recryst,  yellow,  mp 
167-169°;  ir  (KBr):  1700  cm  nmr  (CDCI3),  6  2.50  (3H,  s)  2.78 
(3H,  s),  7.12-7.65  (7H,  m)  ,  7.81  (IH,  s),  8.47  (IH,  broad  s)  ,  1CJ.4 
(IH,  s).  Anal.  (CooHisGlNO)  C,H,N. 

2-(4-Chlorostyryl) -6 .8-dlmethylquinQline-4-ethylene  Oxide  ( 17 ) , ^  - 
Prepared  like  l4 ;  recryst  (EtgO) ,  yellow,  mp  I4l-l42°.  Anal .  (CsiHis 
CINO)  ,  C,H,N.  Reection  with  NHBug  (140-145°,  9  hr,  under  Ng)  was 
shown  be  incomplete  (by  H.  R.  .Munson)  by  tic;  m.ass  spectrum,  m/e 
464  (3 i  ,  142  (CH2NHBU2). 

2- (4-Chlorostvrv 1) -6 ,8-dimet hy Iqulnol ine-4“(a~di-n-butvlam inomethy 1 ) 
methanol'HCl  (3)'.  -  To  NaH  fl.Q'g,  EtoO-Washed)  in  DMSO  (10  ml,  70° 

1  hr),  was  added  THF  (50  ml),  cooling  to  and  maintaining  below  0°. 

TI'ISI  (s^  in  DMSO(50  ml)  was  added  slowly,  then  1^  (2.^g  in  THF), 
stirring  (25°,  3  hr).  After  pouring  into  H2O,  extra  (EtaO),  drying 
(Na2S04)  ,  evapn,  addn  of  NHBua  (lO  ml)  to  the  residue  ( 1J_)  ,  and 
heating  (l60°,  under  ,  18  hr),  and  vac  evapn  of  excess  NHBu2,  the 
product  was  chromatographed  (  silica  gel,  EtOAc-CeHe).  ^‘HCl  was  pptd 
by  Et20-HCl:  l.§fe  (40%),  mp  125-130°  (decomp,  requires  vac  drying). 
Anal.  C29H3sCl2N20(C ,H ,n) .  Nmr,  Cl  mass  spectra:  compatible. 

Derivatives  of  5.7~nichlor o-2  ,3-dihvdro-111-cvclopenta  [h  ]quinolinc-9- 
carboxylic  Methyl  Ester  ^-^0^  as  intermediates  for  synthesis  of 
antimalarials 


3-(']-.;nLorobenz  /  Udine  ) 5 ,7 -d ichl  oro-2 .5-di  hvd r oc y c  lopon t a  [ b ’’(ni i n o H n c> 
|i-carho.ylic_  Methyl  Ester  (^)'~  A  mixture  012^(29.6  g),  4-CLl>hC110  ‘ 
(1.47  g),  dry  NaCAc  (9  g)  and  Ac^O  (200  ml),  was  refluxed  ( 18  hr)  and 
quenched  (ice-HyO).  Stirring  (1.5  hr),  basification  (50%  KOH ) , 
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washinj:;  the  precipitate  (H?0,  and  Et20)  and  crystallization  (CHCI5)  . 
gave  g  (hG A'/ ;  recrystallized  (CHCI3),  yellow  needles,  inp 

280-206'"  dec;  mass  spectrum,  m/e  417  (M+ ,  base  peak),  416,  402,  682, 
358,  322,  298,  251,  161,  149,  144,  143,  126,  125.  Anal.  (CaiHKClo’ 
NO2)  C,  H,  N.  A  similar  condensation  with  the  acid  of  ^  was  unsuc¬ 
cessful,  The  acid  of  ^0.  A  refluxing  suspeiis:  on  of  ester  4o  (22  g) 
in  400  ml  of  TUF  (400  ml)  to  which  was  added  7.5  g  of  KOH  (Tn  200  ml 
of  H2O),  after  20  hr,  was  quenched  (ice-HsO);  and  acidification 
(coned  HCl),  gave  20.9  g  (98iS),  recrystd  (H2O-THF),  yellow,  mp  297- 
300°  dec.  Anal.  (C2oHi2Cl3N02 )  C,  H,  N. 

Bromination  of  39*  A  stirred  suspension  (12  g)  and  NaOAc  (13.5  g) 
in  AcOH  ( 100  ml ,  50-70°)  was  treated  dropwise  (3  hr)  with  Br2  (13  g 
in  100  ml  of  -AcOH) ,  and  (after  1  hr;  was  quenched  (ice-H20),  giving 
10.5  g  of  4l-4g  mixture  (separated  by  chroma tographing ,  fluorisil, 
elution  witn  nexane  and  9:1  hexane-CeHs). 

5 ,5-Dihromo-5 .7 -dichloro-2 ,5-dihvdro-lH-cyclopenta [b]quinoline-9- 
carboxylic  Methyl  Ester  (41^  ;  recrystallized  (charcoal,  Et20) ,  mp 
166-168°.  Anal.  (C , 4H9BrTCl2N02 )  C,  H,  N. 

5-Bronio-5 ,7-dichloro-lH-cvclopr nta[b]quinoline-9-carboxylic  Acid 
Methyl  Ester  f 4 g)  ;  insoluble  in  Et20;  charcoaled  (CgHe ,  reflux) ; 

0.29  g.  recrystTilized  (CeHs),  mp  165-170°.  Anal .  (Ci4H8BrCl2N02) 

C,  H,  N.  • 

New  Compounds- by  B.  B.  Corson,  J.  Rledmaier,  J.  Pociask  and  H. 

Fnppnl  ,  (mn)  analyzed  ( C  .N.bF.C1  within  t  0 .4^).  -  19,  CisHtsNOa , 
21(124-125° jCieHirNO,  22 -HBr (195-I96°dec . )Ci6Hi7Br2N0 ,  ^(l40-l4l°) 
CiqHitNO,  ^(67.5-69°)cj4H3aN20,  ^(  192 . 5-193 . 5°  )C2oHi  sNaO  ,  ^  ^ 

(221-225° )C2oH2aN20,  from  26  by  £-ClPhCH0,  26/1  mlPy/pip,  80-95  , 
8  hr  (l48-l50°)C27H29ClN20;nm7rCDCl3)57.5-7.8(m,6H) ,  6.16,  5.70 
(dd  IH,  carbinol  C-H,  2  diasteuaauers)  ,  4.82(bs,lH),  2.78,  2.4?  (s, 

.3H  each,  CH3  )  ,  27 .2HCl(dried  ,  1mm,  2  hr,  22°  )C27K29C1N20*  2HC1  (Cl , 
Cl).  2  from  24  by  £-ClPhCH0,  50/2ml  Py/pip,  100°  ( 149 . 5-153°  ).  C31H39 
ClN20(yield  3^,  yellow ) (anal ,  nmr  compatible). 


5 ,7-Dimethvl-4-(p-chlorobenzilldine-l .2 .5 .4-tetrahydroacridine- 
9- ( a-N-plperidinomethy^me thaaol  ('67),  by  R.  G.  Bass  and  R.  rT 
Hir.i Ibcdln^  (Scheme  IV)  .  New  compounds  (mp)  analyzed  (C,H,N±0.4).- 
28(74-7  5°TCi8H23N02.  23U10-111‘’,  yellow)Ci6Hi7N0.  ^(175-177°) 
C23H20CINO.  31('93-95°.^7Hi9N0.  32(171-172°  )C24H22C1N0.  M(198-200°) 
C21H22N2O.  3jr222-223°)C28H2  5ClN20.  ^(158-160°  )C25N26Cl2N02 .  ^ 
(207° )C23H33C1N20.  Ir,  nmr  and  mass  spectra  were  compatible  with 
28-37_,^^  but  ^(mp  84-86°)  did  not  analyze  correctly. 


Acknov;lcdi;emcnts.  A  test  sample  of  2- (^-chlorostyryl)  amino- 
alcohol  £  was  prepared  by  D.  A,  Shamblee  at  Robins  Co.,  Richmond, 
Va .  ,  working  under  S.  J.  Gillespie,  Virginia  Institute  for  Scien¬ 
tific  Research,  Richmond,  Va.  Work  done  independently  is  here 
reported  (with  permission^’’ » ^ ^  )  on:  synthesis  of  ^7^  and  a  second 
synthesis  of  2  by  B.  B.  Corson,  J.  Riedmaver,  J.  Pociask  and  H.  C, 
Koppel,  Preparations  Lab.,  Aldrich  Chemical  Co.,  Milwaukee,  Wis.* 
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V.  Part  7.  Footnotes  and  Reforcnces 

A 

Contribution  No.  of  the  Army  Research  Program  on- Malaria. 

This  work  was  supported  (a)  in  large  part  by  U.  S.  Army  Medical  Research 
and  Development  Command,  Office  of  the  Surgeon  General,  Contract  No. 
DA-48-193-MD~2955 ,  R.  E.  Lutz,  Responsible  Investigator;  and  (b)  in 
smaller  parts  ny  grants  to  R.E.L.  from:  (c)  National  Science  Founda¬ 
tion  (853l)  ;  and  (d)  A.  H.  Robins  Co.,  Richmond,  Va .  (e)  Antimalarial 
test  data  supplied  by  Walter  Reed  Army  Institute  for  Research,  (f) 
Laboratory  work  terminated  1970  by  retirement  of  R.E.L.  The  test 
sample  of  3  was  made  by  D.  A.Shamblee  at  Robins  Co.,  directed  by  S.  J. 
Gillespie,  Virginia  Institute  for  Scientific  Research,  1974. 

^Postdoctoral  Research  Associate.  *To  whom  inquiries  may  be  directed. 

Instruments:  Thomas-Hoover  apparatus  for  mp ;  ir,  Perkin-Elmer 

337;  nrar ,  Hitachi-P.  E.  R-20;  mass  spectrum,  Hitachi  P,  E,  RMU  6E , 
Microanal.  :  Gailbraith  Lab.,  Inc.,  correct  ±0.4^6. 
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Ana  1  vl' i  r.'i  1  n.ata  on  r.i-w 
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Calcd 

P^nd 

J.  M.  Sanders  and  R.  C.  Lutz  ^ — 

— - - - s  - 

Compd  No. 

formula 

c 

H  N  C 

H  N 

2 

CaiHsoClNaO 

75.82 

8.00  5.70  75.64 

8.14  5.64 

Cl 

,  7.22 

7.07 

7 

CiilljaNOo 

63.76 

6.32  6.76  64.98 

6.41  6.75 

9 

CiiUgClaNOi; 

51.19 

3.51  5.43  51.35 

3.66  5.29 

10 

CiaHi sNO^ 

62.64 

6.07  5.62  62.84 

6.14  5.40 

^-diOEt 

analog 

C1SH19NO4 

64.96 

6.90  5.05  64.77 

6.95  4.96 

n 

.CisHitNOs 

64.55 

7.68  6.27  64.28 

7.70  6.02 

12 

Cl 7H21NO2 

75.24 

7.80  5.16  75.50 

7.92  5.17 

13 

CaaHisClNO 

75.97 

5.21  4.05  75.82 

5.22  3.80 

U 

CaaHaoClNO 

76.34 

5.57  3.87  76.28 

5.60  3.65 

16 

C2lHi4Cl3N02 

60.24 

3.37  3.34  60.24 

3.26  3.28 

16-acid 

C2  0^  1 2  Cl  3  NOa 

59.36 

2.99  3.46  59.52 

3.02  3.31 

11 

Ci4HgBr2Cl2N02  37.04 

2.00  3.09  37.21 

1.97  3.08 

18 

Ci4naBrCl2N02 

45.08 

2.16  3.76  45.13 

2.15  3.78 

Cl  iHcjClO 

68.58 

4.71  ---  68.37 

4.87  -  — 

11 

CisHigNOa 

75.44 

7.80  5.71  73.46 

7.85  5.86 

CaoHioClKO 

74.65 

5.01  4.35  74.63 

5.22  4.17 

11 

CaiHieClNO 

75.11 

5.40  4.17  71.11 

5.-71  4.01 

by  Corson , 

Riedmaier,  Pociask,  Koppel,  Compounds^® 

lyf  Scheme  IV . 

19 

CisHisNOa 

5.81 

5.75 

21 

CiG^liyNO ; 

80.3 

7.16  5.85  80.38 

7.13  5.89 

11 

CieHivBrsNO 

48.15 

4.46  3.51  3.83 

{Br,40.05 

3.51  3.85 

39.68) 

23 

CioHiyNO 

80.5 

7.16  5.85  79.90 

7.43  5.45 

24 

C24H3gN20 

78.21 

9.85  7.60  78.29 

9.86  7.63 

25 

CaoBiaNgO 

79.44 

6.00  9.27  80. OQ 

6.13  9.26 

26 

CaoHao^'aO 

9.03 

8.86 

11 

CrvHpoClNrO 

74.89 

6.75  6.47  74.99 

6.65  6.45 

27 -21101 

CrTllegClN.-O-BHCl  Cl, 

,C1:  7  01,  14.02; 

6.05,  1***7 

By  Bass 

and  Uiri 

i  ihodin. 

Coi.ipound.s 

V 

Scheme 

V. 

8. 17 

99 

28 

C  1 

75. 

77 

8. 

12 

4, 

.91 

75. 

93 

4. 

29 

Cl  oBi 

7  NO 

80. 

30 

7. 

16 

5 

.85 

80. 

09 

7.24 

5. 

,74 

30 

Cggll.-' 

oClNO 

76. 

34 

5. 

57 

3 

.87 

76. 

07 

5.61 

3 . 

,71 

M 

C 1 7  H 1 

pNO 

80. 

60 

7. 

56 

5 

.53 

80. 

29 

7.46 

5, 

,62 

32 

Cp4H.-’ 

2CINO 

76. 

69 

5. 

90 

3 

.73 

76. 

53 

5.95 

3, 

.62 

51 

Cp  1 

-.NgO 

79. 

21 

6. 

96 

8 

.80 

78. 

96 

7.05 

8. 

.73 

35 

Ct«He 

^ClNgO 

7o. 

26 

5. 

71 

6 

.35 

76. 

23 

5.79 

6 

.36 

3o 

C20H0 

cNClOp 

75 , 

61 

6. 

,42 

3 

.  43 

73, 

,34 

6.35 

3 

.  32 

37 

Cralla 

-.ClON’p 

75. 

55 

7. 

21 

6 

,08 

75, 

,45 

7.20 

5 

.63 
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; , , V|  S-^Trifluororoethyl- 
:  Bis-trif iubromethyl-^ 

:-;:,|^-brbxy-4-qiiinolibem£  . .  ^  >  ■■ 

'.  :7  2-  (N-p-chloroanilino);^4-quinbiineniethanols  'j‘:i;j;ijtl’||i;:!;;|;|v  .  '■  i' ' 

,  ';i'  2, 3 -Trimethylene -4-quinblinemethanols,  '■  '7  j  ;  v  ■ 

;  /  ,l;2-Dihydro-lH-cyclopentaCb7quinoline-9-niethanblj  ir'l;  : 

,;.,ii  3,-'(4-Chloroben2ylidine)-l  ,2-etclr'.‘-.;: -  ■  ^■»  ■7;v.:r^7  ;.V:7 
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Note; In'  the 'above ,  aminoalc'bhbls  may  "be  substituted':  for 

'  <:  ,1  '  t'l'',  "methanols"  *  !.< 

I20;  V'  (Continued)  '"‘•'J.'  ■■ 

of  P.  falciparum  in  man,  with  phototoxicity  inconsequential. 

(1)  Nineteen  new  2-ary 1-4-quinoline  aminoalcchols  proved 
highly  active  and  curative  against  F:  berghei  but:  were  phototoxic 

.,in  animals.,.  'I': /O  j/'l  '. I .  7  .,/•  7,'.  '  I-,  '  .  ■ 

(2)  '  Ten  2-CF3  derivatives  ;:shoWed  moderate  antimalarial 
‘activities;  and  four  6, S-bis-CFa  analogs  were  highly  curative  and 
non-phototoxic.'  The  2,8-bis-CF3  compound  proved  highly  success- 

'  ful  in  man.  '  ■  v  ;  • 

(3)  Shifting  the  aminoalcohol  chain  from  quinoline  position-j 
4  to  3  was  ineffective  in  eight  compounds  without  a  2-aryl, 

(4)  Twelve  S-benzothiazole  aminoalcchols  proved  ineffective. 

(5)  Twelve  4-quinoline  aminoalcchols  carrying  2-p-substi- 

tuted-phenoxy  or  2- (N-£v'Jl-anilino) ,  where  nuclear  through-conju¬ 
gation  is  interrupted  by  the  heteroelement,  were  curative  but 
phototoxic  in  aiiimals.  i  .  "  .  '  '  ' 

(e)  Four  2-aryl-quinoline  aminoalcohols  carrying  Cl,  Br,  F, 
or  OMe  in  the  3-position  (to  sterically  interfere  with  the 
nuclear  planarity  and  through-conjugation),  showed  high  curativlty 
but  were  phototoxic,  '  •  , 

(7)  The  6 ,8-dichloro-4-quinoline  aminoalcohol  vjith  a  2,3- 
trimethylene  fused  ring  proved  to  be  moderately  active  and  non¬ 
phototoxic,  The  6,8-Me2  analog  with  £ClPhCH=  at  the  P-CHa  group, 
is  a  2-vinylog  of  the  2-aryl-4-quinoline  aminoalcohols,  and  it 
carries  the  £-chlorostyryl  group  at  the  quinoline  position-2  and 
extruding  as  a  part  of  the  rigid  2 ,3-tricarbon  fused  ring.  This 
was  highly  curative  in  spite  of  the  relatively  poor  auxopharmo- 
cophoric  quality  of  the  S ,8-dimethyls ,  It  was  non-phototoxic  in 
animals. 

The  supposed  alpha-piperidyl  analog  (Corson,  Aldrich  Cheni. 
Co.)  made  through  a  last  step  condensation  of  the  secondary- 
amino  alcohol  with  £ClPhCHO,  is  now  shown  to  be  the  oxazolidine. 
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